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ABSTRACT
STUDENT ACHIEVEMENT IN SCIENCE AND MATHEMATICS IN URBAN
PROFESSIONAL DEVELOPMENT SCHOOLS DURING FIRST YEAR OF
IMPLEMENTATION
by
Susan L. Ogletree
Using a quasi-experimental design, the author examined the effects of the Professional
Development School Partnerships Deliver Success educational model on student
academic achievement in science and mathematics in 12 high-needs, urban elementary,
middle, and high schools in the southeastern United States. Student achievement was
measured for first to eighth grade students by the State Criterion-Referenced Competency
Test and for 11th-grade students by the State High School Graduation Test. 6 ANOVAs
were used to compare baseline and year 1 performance data. Student ethnicity was used
to disaggregate the data to investigate the extent, if any, to which achievement gaps
narrowed. For the different ethnic groups, the small changes in proportion passing across
the first year of implementation were not correlated with mean scale score changes as
measured by Hedges’s g effect sizes. This result has national implications for the No
Child Left Behind Act of 2001 policy in terms of reporting results. Three of the 6
ANOVAs showed significant change in achievement means for the PDS schools when
using PDS school data only. However, when data from both PDS and matched
comparison schools were analyzed, the overall results indicated no statistically significant
gains in mathematics and science means for the professional development schools in

relation to the comparison schools for the first year of professional development school
implementation.
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CHAPTER 1
INTRODUCTION
Since the publication of A Nation at Risk in 1983, many additional reports have
been published criticizing the United States education system and the institutions that
produce teachers. In 1986, the publication of A Nation Prepared, the report of the
Carnegie Forum on Education and the Economy, and the Holmes Group trilogy,
Tomorrow’s Teachers (1986), Tomorrow’s Schools (1990), and Tomorrow’s Schools of
Education (1995), called for significant restructuring of U.S. teacher education programs
and influenced the birth of the Professional Development School movement in the United
States (Campoy, 2000; Stallings & Kowalski, 1990). These reports went beyond criticism
and for the first time offered solutions to the growing U.S. education problem; they
managed to capture the attention of both educational leaders and policymakers
throughout the United States. The solutions brought forth in both publications set the
terms for the continued debate surrounding teacher preparation in this country (Fraser,
1992).
A professional development school (PDS) is a formal, long-term partnership
among a school district, one or more K-12 schools, and a university. The partnership is
established to share the responsibility for the preparation of beginning teachers, the
further professional development of experienced teachers, and the improvement of
practice with the overarching goal of improving student achievement (Levin, 2002). The
PDS model encourages teacher educators to use field-based clinical preparation of novice
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teachers (Darling-Hammond, 1996; Goodlad, 1984, 1990; Holmes Group, 1986, 1990,
1995). While seeking to improve student achievement, PDSs also provide opportunities
for professional development, teacher empowerment, student diversity, and equity in
education – most requiring significant systemic change.
The implementation of PDSs is one way that teacher education institutions are
answering the call for reform. The movement is gaining momentum, and it appears to be
more than a passing fancy (Rice, 2002). Robinson and Darling-Hammond (1994)
proclaimed that PDSs are so important to reform that they are becoming required.
Educators who work to implement PDSs agree on two major points. The first is that they
are costly in time and labor. The second is that when a PDS functions well, it improves
the teaching methods of experienced K-12 teachers, teacher educators, and credential
candidates (Robinson & Darling-Hammond, 1994; Zimpher, 1990).
Many researchers have tried to document the effectiveness of PDSs. Their studies
primarily addressed the theory, implementation, and description of PDSs, while others
have explored the nature and impact of district-school-university partnerships
(Abdal-Haqq, 1988; Book, 1996; Compoy, 2000). Most current research is qualitative
with little methodological detail. The lack of detail calls into question the validity,
reliability, and replicability of the studies (Book, 1996). Stallings and Kowalski (1990)
reported that while the number of PDSs has grown, there is little systematic evaluation of
them. Eleven years later, Reed et al (2001) continued to bemoan the lack of systematic
evaluation of PDSs.
In 2000, Teitel emphasized that in order for the PDS movement to continue to
develop in the United States, systematic research must occur. While acknowledging the
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inherent difficulties of evaluating a multifaceted program, Teitel pointed out that PDSs
must engage in quality research that is carefully constructed and implemented in order to
show its effectiveness. Abdal-Haqq (1996) specifically stated that there was a need for
more research on the effect of PDSs as it relates to student academic achievement. It has
become clear that without systematic student achievement data that show PDSs make a
difference in student academic achievement, the PDS movement could wither and die.
Teitel (2000) discussed the factors that make systematic evaluation of PDSs
problematic. A few of the most significant factors are the fragility of collaborative
partnerships, the difficulty of qualitative research including comparison groups,
disagreement among stakeholders on the importance of outcomes and how to measure
them, and misalignment of program goals and construction of the evaluation. Given these
research difficulties, it comes as no surprise that there are few quantitative systematic
assessments of student achievement over time available to PDS researchers and
stakeholders.
Research Questions
Using quantitative analysis (Cooper & Hedges, 1994; Stevens, 2002), baseline
and year-1 implementation data of a 5-year Teacher Quality Enhancement Grant was
compared. The grant known as the Professional Development Schools Deliver Success
“PDS2” intervention is based on individualized strategic plans collaboratively designed
by school faculty, a university coordinator, and the design team. All schools participated
in a strategic planning retreat where school faculty, the university coordinator, and the
design team collaboratively developed an individualized school strategic plan. The design
team consisted of the project investigator, the director of research, the project director,

4
the budget director, and one university coordinator each from the university’s Early
Childhood Department and Middle/Secondary Department depending upon the grade
level of the participating school. Each PDS school received a university coordinator
(funded by the grant) to work one day per week in schools, in addition to facilitating
preinterns and interns who were placed in the school. The grant funds were provided to
purchase materials and supplies for academic program enhancement and encouragement
of action research projects. Additional funding was given to each PDS school for
professional development needs as identified by the school. PDS school coordinators
received a stipend to support and coordinate the data collection in each school and
teachers that participated in the data collection process also received a stipend.
Additionally, a part-time data manager was written into the grant for each participating
school system. This person, employed by the school system, complied data for the
Director of Research as required by the federal government for the Teacher Quality
Enhancement grant. Each participating school system received significant funding for
support of professional development school activities.
I examined the effects of the federal grant Professional Development School
Partnerships Deliver Success also known as “PDS2” on three randomly selected feederpatterned, high-needs urban schools from four different school systems. I examined the
following questions:
1.

How does the PDS2 model affect mean student achievement in
mathematics and science as measured by the Georgia Criterion Referenced
Competency Test and Georgia High School Graduation Test?
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2.

Are there significant differences in mean achievement test scores between
PDS2 feeder pattern schools and comparison schools?

3.

From the baseline year to the end of the first year, how many PDS2 and
Comparison Schools have changed their Adequate Yearly Progress status
and in what direction?

4.

Is there a mean difference between ethnic groups on the scaled scores of
the CRCT and HSGT for mathematics and science?

5.

From the baseline year CRCT and HSGT to the end of the first year across
ethnic groups, is there a mean difference in scaled scores on the CRCT
and HSGT for mathematics or science?

6.

From the baseline year CRCT and HSGT to the end of the first year for
different ethnic groups, is there a correlation between the proportion
passing change on the CRCT and HSGT for mathematics or science and
Hedges’s g effect size?
Purpose

I examined and compared the effects of PDS2’s educational activities on student
academic outcomes in mathematics and science for twelve high-needs urban schools
using students’ scores on the Georgia Criterion-Referenced Competency Tests (CRCT)
and the Georgia High School Graduation Tests (GHSGT). Mathematics and science were
chosen because the state is currently changing the test to reflect a new curriculum and
these two areas had the highest number of students taking the CRCT, and were the least
affected by the curriculum test change. The study provides PDS impact information
based on CRCT scores for educators and stakeholders. It adds to the quantitative body of
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knowledge as it relates to academic achievement in professional development schools
and contributes statistical information for the overarching research question of the effects
of PDS school participation on student academic achievement.
Significance
Considering the lack of PDS research on student achievement, this study has
made a significant contribution to PDS academic achievement research when looking at
baseline and Year 1 implementation CRCT test scores. Moreover, because of the analysis
and comparison of the CRCT test scores of twelve urban feeder pattern schools and
twelve comparison schools, this study is an accountability measure of a particular PDS
implementation on student academic achievement. The study also documented the
educational program implementations used in the PDSs during the baseline and year 1
data collection period. Finally, the PDS initial implementation documentation and
analysis of CRCT and GHSGT scores provided a comprehensive model of measuring and
determining the effects of PDSs on academic achievement.
Definitions
The abbreviation for Criterion-Referenced Competency Tests is CRCT. Georgia
law, as amended by the A+ Education Reform Act of 2000, requires all students in grades
1 through 8 to take the CRCT in reading, English/language arts, and mathematics.
Students in grades 3 through 8 take tests in science and in social studies in addition to the
three areas previously mentioned. The CRCT is aligned to the Quality Core Curriculum
(QCC), which has been used to gauge the quality of education throughout the state of
Georgia (Georgia Department of Education, n.d.a.).
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In 1985, the Quality Basic Education Act was passed and required Georgia to
maintain a curriculum that specifies what students are expected to know in each subject
and grade. The Quality Core Curriculum was developed from this legislation, and it is a
guideline for instruction that helps teacher, students, and parents know what topics are to
be covered and mastered in each course. The QCC states minimum requirements for each
course to be taught.
The abbreviation for Georgia Performance Standards is GPS and is an update of
the QCC standards. In January 2002, a Phi Delta Kappa audit reported that the QCC
lacked depth, could not be covered in a reasonable amount of time, and did not meet
national standards (Georgia Department of Education, 2005). The GPS is the revised and
strengthened curriculum that currently drives instruction and assessment in the state of
Georgia. The CRCT will now be aligned with the new Georgia Performance Standards
(Georgia Department of Education).
The Georgia High School Graduation Tests were mandated by the 1991 Georgia
law O.C.G.A. section 20-2-281. This law requires that a curriculum-based assessment be
administered in the 11th grade for graduation purposes. Students in the state of Georgia
who seek a high school diploma must pass all five tests on the HSGT, which cover
English/language arts, writing, mathematics, science, and social studies. Students first
take the graduation test in their junior year, with the writing test being given in the fall
and the other four tests administered in the spring (Georgia Department of Education,
n.d.b.).
Adequate Yearly Progress (AYP) is a series of performance goals that every
school as a whole must achieve within times frames established by the No Child Left
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Behind Act of 2001. To make AYP, 95% of students enrolled in each group must
participate in the AYP assessments and each group of students must meet or exceed
established statewide annual objectives (GreatSchools Inc., n.d.).
A professional development school (PDS) is a school based on the guiding
principles established by the Holmes Group (1986, 1990, 1995). Currently, the National
Council for Accreditation of Teacher Education (NCATE, 2001) defines a PDS as a
school that was redesigned and restructured to meet better the continuous educational
needs of both teachers and students. The overarching goal of a PDS is to increase student
academic achievement through the use of the five NCATE standards. The five standards
that address the characteristics of PDSs and are used to increase student achievement
through improving teacher quality are learning community, accountability and quality
assurance, collaboration, equity and diversity, and structures, resources and roles
(NCATE, 2001). Educational activities designed to improve teacher quality such as the
establishment of professional learning communities and needs driven professional
development are provided in PDS schools. Collaborative action research projects
developed to answer specific classroom research questions are encouraged and supported
in PDS schools. Findings from the action research projects are published for collaborative
teacher use. Teachers in PDS schools continuously review educational data collected in
an effort to plan meaningful educational activities designed to increase academic
achievement. Finally, administrators and teachers are encouraged to participate in
conversations surrounding equity and diversity within the school and community setting.
Many different labels have been used to describe schools that are based on the
PDS model. Examples of these labels are partner school, professional development
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academy, and induction school. Abdal-Haqq (1998) identified PDS as the most widely
used and accepted label, and this is the name used in this research.
PDS2 is the abbreviation for Professional Development Schools Partnerships
Deliver Success. The two primary goals of this $6.1 million federal grant are to increase
student achievement and to increase teacher retention across four metropolitan
southeastern public schools systems. The partners are Georgia State University’s
Colleges of Education and Arts & Sciences, Atlanta Public Schools, DeKalb County
Schools, Fulton County Schools, Gwinnett County Schools, Georgia Perimeter College,
Clark Atlanta University, and the Georgia Association of Educators. After review by
Institutional Review Boards, officials in each school system approved releasing the data
to address federal grant requirements as related to student achievement.
Assumptions and Limitations
This first assumption of my study is that the CRCT and GHSGT are meaningful
assessments of student achievement. The CRCT tests are designed to measure how well
students acquire the skills presented in a specific curriculum or unit of instruction. The
CRCT is intended to test Georgia’s content standards as outlined in the QCC and GPS.
Also, the GHSGT assesses a sample of the knowledge and skills acquired during a high
school education. The knowledge and skills assessed on the GHSGT were selected by
Georgia educators and curriculum specialists. The five test areas included on the GHSGT
are social studies, English/language arts, mathematics, science, and writing. These tests
are based on the standards specified in the QCC as established by the State Board of
Education and revised in November 1997. The results of this study will be based on the
assumption that these tests are valid and reliable.
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The groups in an untreated control group design with separate pretest and posttest
samples are not equivalent. However, for this study comparisons can still be made
because the Comparison Schools were matched with the PDS schools on percentage of
free and reduced lunch, ethnic group, and previous student achievement. Within a school
system, if more than one feeder pattern qualified as a set of matched schools for the
PDSs, then the comparison schools were randomly assigned. Comparisons among pretest
subgroups are informative about equivalence of the posttest subgroups as well (Cook,
Shadish & Campbell, 2002).
A third assumption is that students tend to remain at the same national percentile
rank over time if there are no interventions. This is known as the equipercentile
assumption (Tallmadge & Wood, 1981).
A fourth assumption is the quality of the data provided by the school systems. It is
assumed that the data provided by the school systems met the requirements as requested
by the researcher. The researcher requested that the data be reported for first time test
takers when appropriate in the same way that data from the school systems is reported to
the State of Georgia. It was requested that these data be reported for the baseline year
(Spring 2005) and the end of the first year of the PDS2 grant (Spring 2006). Data were
requested for all students in these schools as reported to the Department of Education in
the State of Georgia.
This study also has some limitations. The first and perhaps most significant
limitation is the Georgia Department of Education’s decision to make significant changes
in the test items that appear on the CRCT. While the mathematics and science tests have
not been changed from the baseline year to year 1 of data collection, the reading and
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language arts have been changed. Currently, an equating study has not been published;
therefore, reading and language arts will not be included in this analysis of data. Also,
mathematics and science scores using the new test will not be used.
The second limitation is the use of an untreated control group design with
separate pretest and posttest samples. This design is the most frequently used in the social
sciences. Drawing causal conclusions using this design is difficult because of threats to
internal validity.
The third limitation is related to the use of student achievement as the dependent
variable. Because identifying specific educational strands (independent variables) and
activities related to them are difficult, identifying direct causation links from variable to
outcome is virtually impossible. The complexity and interconnectedness of educational
strands within a PDS may help to explain the current lack of empirical studies conducted
in PDSs (Abdal-Haqq, 1998; Teitel, 2000, 2001). In spite of this, there is reason to
conduct the research. The primary reason is to add to the empirical body of PDS
knowledge that already exists so that when the collected PDS data are holistically
analyzed it will show if the PDS2 model improves or does not improve student
achievement.
Summary
In this chapter, I have introduced a study of data collected over a 15-month period
using an experimental, untreated control-group design. The data were collected for
evaluation as part of a large federal grant studying PDSs and non-PDSs. The findings of
this study add to the empirical body knowledge of research that has previously been
conducted in PDSs. Additionally, the purpose of the study, research questions,
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assumptions, and limitations are discussed. The following chapter is the review of the
literature and is presented in two sections. The first section focuses on the history and
development of the PDS movement in the United States. The second section focuses on
the impact of the PDS movement on student achievement.

CHAPTER 2
REVIEW OF THE LITERATURE
This chapter focuses on current research and evaluation that has been conducted
concerning Professional Development School partnerships and academic achievement as
it develops within a PDS environment. The first section of the literature review focuses
on the history of the PDS movement in the United States and its subsequent development.
The second section of the literature review focuses on the impact of the PDS movement
on student achievement.
History of the Professional Development School Movement
The PDS movement has its origins in the late 19th century work of John Dewey.
By establishing the first laboratory school in Chicago, Dewey (1896) sought to approach
teaching scientifically by testing, verifying and criticizing theoretical statements and
principles related to teaching as well as by adding to the early body of knowledge related
to the field of teaching. The first Dewey laboratory school was established with a focus
on educational research in an effort to help document and improve teaching methods. The
school was staffed with master teachers, who would practice and model the art and
science of teaching. Beginning teachers spent time training in the laboratory school,
which provided practice teaching experiences prior to entering the profession. This
experience was analogous to the laboratory experience in the fields of biology or physics
(Stallings & Kowalski, 1990). The laboratory school would be used to accumulate a body
of knowledge to support educational practices through testing, verification, collection,

13

14
and dissemination of data (Campoy, 2000). Goodlad (1980) reported five additional goals
of the laboratory school in addition to its scientific mission: (a) use best practices to
educate students, (b) develop and test new and innovative teaching methods,
(c) encourage research and development, (d) prepare novice teachers, and (e) provide
professional development services for experienced teachers.
During the early 20th century, efforts began to be made toward
professionalization of many occupations. The legal, medical, and teaching occupations
were among these. To move from an occupation to a profession required a commitment
to extensive and standardized educational programs. This movement effectively excluded
those individuals who were poorly trained to practice within the profession. In 1910,
doctors could be trained in a myriad of unregulated programs ranging from three weeks
of symptom memorization to multiple years at Johns Hopkins University, where students
studied medicine as a science and participated in clinical internships at the university
supported teaching hospital (Darling-Hammond, 2006). The initial focus on professional
training for all occupations began with the Flexner Report on Medical Education in the
United States and Canada (bulletin #4), published and released by the Carnegie
Foundation for the Advancement of Teaching (1914).
Later in 1920, the Professional Preparation of Teachers for America Public
Schools (bulletin #14) was published and became known as the “Learned Report.” The
report borrowed the framework from the Flexner Report. The Learned Report
recommended that teacher education become a professional, evidence-based clinical
preparation program similar to that recommended by the Flexner Report for the practice
of medicine (Imig & Imig, 2005; Levin, 1992). This recommendation would require the

15
strengthening of teacher preparation in the United States and effectively end the practice
of allowing untrained, individuals to teach (Darling-Hammond, 2006).
One of the most important recommendations made by the Learned Report was
that all teachers be required to participate in a 4-year prescribed teaching curriculum. The
idea was not only to become proficient in the subject matter but also to learn the art and
science of teaching. Future teachers were expected to attend a college whose main focus
was that of preparing future educators. Faculties at those educational institutions were
expected to work with K-12 schools to produce teachers with full knowledge of the
“scholarship of teaching.” The same report encouraged the use of clinical based
education programs so that teachers in training would have the opportunity to observe
and practice before moving into their own classroom. It was also recommended that
college faculty establish and maintain on-going practice relationships while frequently
visiting local schools. The importance of bridging the gulf between the theoretical and the
practical through these relationships was also included in the report. Learned envisioned
that professional schools of education would be held in equal esteem as those that prepare
doctors or lawyers. However, during the past 85 years, the Learned Report and its
recommendations have disappeared from teacher education reform discourse (Imig &
Imig, 2005).
Another precursor to the PDS was the portal school, which began in the late
1960s. The portal school concept was first introduced as the Florida State University
Model for the Preparation of Elementary School Teachers, where a particular process of
teacher education was advocated. Sowards (1969) described the portal school as a place
for new and experienced teachers interested in the improvement of children’s learning.
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The portal school was also used by school districts to introduce new curricula and
recommended best practices. Each school district established one portal school at
elementary, middle, and high school levels. These schools were identified as places for
interaction and collaboration between university and school faculty in order to identify
necessary teaching competencies to support innovative teaching strategies that had been
shown to be effective.
While each portal school was created to meet the needs of the community it
served, there were four common elements:
1.
2.
3.
4.

Advisory councils to act as liaison between the participants and the
building principal
Portal school selection made with support of all participants from
the university and school system.
Planning time provided for developing projected goals for all
participants from the university and the school system.
Formal agreements executed among schools, colleges, state
departments of education, community, and teachers for
administration, evaluation, and revision of educational programs.
(Lutonsky, 1972, p. 8)

Located within each portal school were university and school system programs
for preservice and inservice training and curriculum development. The university funded
a full-time professor for each identified portal school to assist in the development and
coordination of a variety of consultancies that included testing, professional development
workshops, staffing, and program development. During the 1970s, portal schools were
developed at Florida State University, Temple University in partnership with the
Philadelphia Public Schools, and University of Georgia with the Atlanta Public Schools.
By 1980, the term “portal school” had been dropped from the literature possibly because
of the lack of quantitative research required to assess student outcomes (Stallings &
Kowalski, 1990).
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In 1983, with the publication of A Nation at Risk by the National Commission on
Excellence in Education, the U.S. public was made aware of the plummeting
achievement test scores of both lower achieving students and college-bound students.
Based on standardized test results, both segments of the population were mastering less
of the academic subject matter than in the previous decades. The U.S. educational
performance was described as “a rising tide of mediocrity” that threatens the educational
foundation of American society (A Nation At Risk, 1983). In his book, A Place Called
School, Goodlad (1984) reported that U.S. schools were in trouble. As a direct result of
these national publications, state and local commissions of excellence were created to
examine the educational problems. These commissions recommended changes in school
curriculum, graduation requirements, teacher certification, and assessment (Stallings &
Kowalski, 1990).
Business and industry leaders were also concerned about the decline in education.
They declared a need for employees who were proficient in basic skills and able to
transfer knowledge. They declared that employees also needed to have a thorough
understanding of information acquisition through the use of computers and expanded
technology. Developing this type of employee and to restructure the schools for the 21st
century would require a new paradigm, including construction of a new and different
system of teacher education. The new paradigm would require different types of
principals, teachers, and colleges of education (Levin, 1992; Stallings & Kowalski,
1990).
The Carnegie Forum on Education and Economy (1986) and the Holmes Group
Report encouraged the reconceptulization of teacher education at the university level. The
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Holmes Group report recommended that universities move toward a collaborative model
of professional-school partnerships linking colleges of education with K-12 schools
where inquiry and action come together in reflective practice (Levin, 1992) while the
initial recommendation by the Carnegie Forum on Education and Economy was the
establishment of a National Board for Professional Teaching Standards. The Holmes
Group recommendation was initiated in an effort to increase the content knowledge of
teachers in the field. The Carnegie forum recommendation was made in an effort to
enhance the prestige of the teaching profession through recruitment of more academically
able candidates. Toward that end, the Carnegie Forum also recommended the
establishment of clinical schools. These schools would serve to prepare teachers to meet
the new standards and link colleges of arts and sciences faculties and college of education
faculties with K-12. The clinical schools would provide K-12 teachers with collaborative
access to college faculty with extensive content and pedagogical knowledge.
The Carnegie Forum on Education and Economy (1986) recommended that
professional teacher training be taught at the graduate level establishing two-year training
for teachers. This model was comparable to the teaching hospital model. Exemplary
public school teachers would hold adjunct appointments at the university and teach in the
Master’s-degree program, allowing for rich collaborative dialogue among them.
University and public school teachers would be given time to reflect and engage in
discourse on teaching and learning practices within the clinical school environment.
Teacher candidates would complete a two-year graduate course of study with coursework
and internship occurring within the first year and residency with direct supervision
occurring within the second year (Stallings & Kowalski, 1990). In effect, teachers would

19
no longer be trained during the undergraduate years. Teacher training would occur at the
graduate school level.
The Holmes Group (1986, 1990, 1995) is often credited as the first to
conceptualize and give the initial boost to the idea of professional development schools.
While this is certainly the case, the roots of the movement can also be found in schooluniversity partnerships, reform of teacher education, the professionalization of teaching,
and the use of standards as a developmental framework. In addition to the Holmes Group,
many national organizations and smaller initiatives supported the PDS movement. The
PDS movement received national support from the American Association of Colleges for
Teacher Education (AACTE), the National Council for Accreditation of Teacher
Education (NCATE), and the National Center for Restructuring Education, Schools, and
Teaching (NCREST; Teitel, 1999).
Professional development schools were originally conceived as teaching
communities housed in regular schools that would connect colleges of education with
K-12 practitioners. The school-university collaborative would seek to develop excellent
learning programs, thought-provoking teacher preparation, professional development for
all participants, and research projects to enhance pedagogical knowledge (Campoy,
2000). These ideas were similar to the ones expressed in the Carnegie Forum on
Education and Economy (1986). The collaborative partnership also sought to bring
together teacher candidates, practicing teachers, administrators, and university faculty for
rich, engaging discourse. Goodlad’s National Network for Educational Renewal (NNER),
NCREST, and the NCATE agreed upon four basic goals that PDSs must accomplish.
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These goals were
1.
2.
3.
4.

Provide a clinical setting for pre-service education
Engage in professional development for practitioners
Promote and conduct inquiry that advances knowledge of teaching
Provide exemplary education for P-12 students (Clark, 1999;
Teitel, 1998)

Teitel (1998) reported that collaboration, reform, and renewal are the three most
important strands used to develop the PDS movement. Historically, teaching in a
classroom had been a highly isolating and challenging activity. The culture of public
schools encouraged separation and low interdependence among teachers. Teachers would
close their doors in egg-crate schools knowing that what they did in their own classroom
did not affect other teachers’ work (Cohen, 1981). It was not until the 1980s that
collaboration among faculty members became an important part of educational reform.
The next logical step in collaboration was creating partnerships across institutions, such
as between school and university. Establishing a partnership of this kind engaged
complementary expertise and created a working synergy allowing both partners to
expand their educational boundaries while challenging accepted educational practices
that are the basis for teacher decision making in the classroom (Pugach & Johnson,
2002). Work within the PDS movement has confirmed that there is also a synergy
between collaboration and learning (Neapolitan & Scott, 2004). Continuing to find more
resources to support PDS work in the areas of time, space, people, and money is
necessary in order to sustain collaborative synergy (NCTAF, 1996). Collaborative
partnerships are relational and inclusive in nature. The inclusivity increases energy and
joint ownership in the partnership. The established relationship helps to decrease the
tendency to find fault for perceived problems while increasing the tendency to work
together to solve problems (Pugach & Johnson, 2002).
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Collaborative partnership building between school and university can also be used
to create an environment for resolving tensions historically existing between them
(Sewall, Shapiro, Ducett, & Stanford, 1995). One historically documented disconnect
between school and university is the theory-to-practice dichotomy (Stoddard, 1993).
Preservice teachers often report being frustrated to find classroom settings dissimilar to
those studied in educational methods courses. It takes the combined knowledge of theory
and practice to help create a teacher who can be successful in the reality of classrooms
today. When rich collaboration occurs between universities and schools throughout the
teaching process, the resulting new approaches have greater impact and use in the
classroom. The conflict between theory and practice can be used to encourage a
synergistic relationship between school and university promoting exploratory discussion
so that mutually acceptable approaches to solving the problem can be found (Wiseman &
Cooner, 1996). More importantly, the partnership allows the student teacher exposure to
the intersection between theory and practice in an authentic classroom setting. The
student teacher will also experience changes as they occur in the teacher education
program (Su, 1999). While the model for teacher education is still seen as theory to
practice, moving theory to practice exploration from the university into the classroom is
imperative. This approach rejects the notion that accumulating content knowledge
automatically qualifies one to teach (Campoy, 2000).
Clark (2000) argued that one purpose of a PDS is to support a common
philosophical foundation for the efforts of school improvement. To gain consensus for a
common PDS philosophy, the university and school must spend collaborative time in
open discourse examining and exploring many different points of views is necessary.
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School faculties, pressured to find quick-fix solutions to complex, multi-layered
problems, often state that there is no time for this type of academic, theoretical activity.
University faculty call for a more reflexive approach to problem solving that can lead to
the discovery of more long-lasting, satisfactory solutions. The differences in the problemsolving approaches illustrate the tension created between a need to react quickly and
more long-term reflexive thinking that require data collection and discussion. Different
cultures result in different kinds of behavior. Despite these differences, the rewards of
school-university collaboration can help broaden the perspective about what is
institutionally possible (Trubowitz & Longo, 1997).
Cross-institutional collaborative partnerships are in a unique position to support
real and lasting change in schools and universities. The opportunity to explore the
problems of educational practice together, identifying, researching and planning for
change maximizes the potential of better meeting the needs of a changing diverse student
population at both the K-12 and university level. Snyder (1999) suggested that
educational change is particularly difficult when it involves the politics, philosophy, and
implementation of new programs. He identified three sources of potential difficulty when
implementing change in a system.
The first source of potential difficulty is from people who do not believe in the
suggested change. One PDS example would be attempting to change the teacher –
professor hierarchy. Educational status quo would be having the professor tell the teacher
what to do. To change this paradigm would be to upset the current accepted role of
intellectual aristocracy in our society. The new PDS collaborative approach would be to
have both the professor and the teacher learn from each other upsetting the status quo.
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Resistance to a change in the status quo would be the initial response of people who do
not believe in the suggest change.
A second source of difficulty is from people who do not want to change what they
do. These people believe that it is important to improve student and teacher education but
are more invested in doing what they have always done as opposed to making a change
for improvement. Most classroom teachers prefer traditional practice over the uncertainty
of educational innovation as required by the PDS2 movement (Trubowitz & Longo,
1997). Currently, most university systems do not reward, assess, or promote faculty for
consulting with schools and districts for instructional improvement which discourages the
practice. Many university faculty members, especially junior faculty, find it necessary to
remain on campus and commit their time and energy to their professional research
agenda and the publication of articles in an effort to achieve tenure.
A third and final source of difficulty comes from people who believe that the PDS
movement is important to the reformation of education but get frustrated with the
slowness of change and the lack of time available to complete the work. Snyder (1999)
also suggested that one of the biggest challenges of the PDS movement is to convince the
public of its importance. The challenge is to create and maintain conditions that provide
opportunities to transform skepticism into belief. Change occurs when institutions admit
there is a problem and then explore and make changes to solve the problem and when the
participants believe that they can make a positive difference for the institution through
solving the problem (Snyder). One important way to help people and institutions to meet
the three conditions for change is through continuous research. The research results can
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be used to help persuade people that a new approach or teaching method would be
beneficial to them and their students (Snyder, Morrison, & Smith, 1996).
According to Darling-Hammond (2005), current PDS reform efforts within the
schools and universities require exceptionally skilled teachers. Teachers entering the
workforce must now possess the skills to motivate and educate all students to their
highest level of academic performance. They must accommodate, celebrate, and respect
student diversity while ensuring that all students learn to create, present, and synthesize
their own ideas. To accomplish this end, teachers are required to have a clear
understanding of learning as well as teaching while connecting student experiences with
curriculum goals. More complex forms of teaching are required to support the wide range
of learning styles and multiple intelligences encountered in the classroom. The ability to
teach higher order thinking skills and to enhance student performance abilities are now
expected from beginning and experienced teachers (Darling-Hammond, 2005).
Necessary outcomes needed from teacher preparation require new investment in
teacher learning. Current PDS goals and objectives advocate for teacher autonomy while
establishing connections and partnerships with parents and communities. To accomplish
this, teachers must be able to predict and control consequences, connect theory to
practice, and reflect on their work while being able to articulate and communicate
complex ideas to both students and parents (Fenstermacher, 1992). Fraiser (1992)
expressed the need for novice teachers’ experiences to be based on Paulo Freire’s (1970)
notion of dialogue. The dialogue of teaching should take place in a respectful open forum
where both novice and experienced teachers are encouraged to give voice to their
teaching experience and reflections. New teacher educators with the required teaching
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skills will be the result of rigorous, sustained study while they maintain an on-going
dialogue with master teacher educators (Fenstermacher, 1992).
Reform leading to growth of the PDS movement can be directly linked to the
alternative certification movement (Dixon & Ishler, 1992). The PDS movement sought to
strengthen school-university relations in an effort to provide an improved student teacher
experience hoping to restore public confidence. The alternative certification movement
was established in direct response to the teacher shortage in an attempt to ease the entry
into the teaching field from other professions. The shortage of teachers coupled with the
lack of public confidence led 41 states to provide some type of alternative certification
route excluding the student teacher experience (Frazier, 1994). The argument used by
legislatures to shorten or remove traditional student teaching is that on-the-job
supervision is more effective in preparing teachers to teach. This truncation of the
program saves training dollars and gets student teachers into the classroom more quickly.
Wright, McKibbon, and Walton (1987) found that student teachers educated in a
traditional teacher education program coupled with state-funded mentors outscored any
of the recruits coming into the program through the alternative certification route. This
research also suggested that there is an increase in teacher effectiveness and certification
scores with the addition of mentoring for students in a traditional preservice program.
Those preservice teachers participating in the alternative certification process appeared to
lack needed classroom skills. Darling-Hammond (1992) found that teacher education
programs with little or no student teaching leave recruits significantly underprepared in
areas important to classroom effectiveness. In a proactive attempt by teacher education
programs to avoid reacting defensively to increased regulation from legislatures, the PDS
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movement with lengthened student teaching opportunities and intense supervision was
developed (Williams, 1993).
Another proactive attempt to improve teacher education later included in the PDS
NCATE Standards was the idea of simultaneous educational renewal. It was first
introduced in 1994 by John Goodlad who established the National Network for Education
Renewal. Goodlad’s network had two major foci: renewing the initial teacher preparation
programs and simultaneous school renewal. Goodlad reported that schools that train
student teachers and that are in the renewal process are analogous to teaching hospitals
necessary for good medical education. For schools to be exemplary, teachers who teach
in them must also be exemplary. He further wrote that if teacher education is to be
exemplary, then the schools in which beginning teachers train must also be exemplary. In
1999, Snyder reported that a PDS is a district-school-university partnership dedicated to
the improvement of K-12 education through simultaneous renewal of the education of
classroom teachers and the institutions that train them. The idea of schools and university
teacher education programs simultaneously renewing themselves through partnerships
and professional development was folded into the PDS movement and considered an
important strand (Teitel, 1999).
Currently, an authentic PDS must work diligently against existing traditional
school norms in an effort to articulate and communicate a different set of expectations for
student teachers and supervising teachers both in and out of the classroom. An authentic
PDS goes beyond relationships between supervising teachers and student teachers and
affects the overall professional practice environment. It encourages continuous inquiry,
collaboration, collective work and professional collegiality. One important feature of an
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authentic PDS is the shared decision-making in teams within school and between schools
and universities in an effort to discourage teacher isolation and to increase knowledge
sharing, team planning, and collective reflection between and among all participating
participants (Darling-Hammond, 2005).
One of the most likely outcomes of a strong PDS internship would be the
reduction of the number of teachers leaving the profession during the first three years of
teaching. Attrition rates for new teachers are very high; with most researchers finding that
between 25-50% of them leave within the first few years of entering the profession
(Guarino, Santibanez & Daley, 2006; Georgia Partnership for Teacher Education, 2006;
Grissmer & Kirby, 1987). Many leave the profession because they have not felt they
connected with their students, have experienced a sense of frustration or considered
themselves failures in the classroom (Johnson & Bickeland, 2003). Currently, national
teacher attrition costs over $2 billion annually (Fulton, Yoon, Lee, 2005).
Teacher efficacy is one of the strongest predictors of commitment to the teaching
profession. It makes sense that providing additional support, such as teacher mentors
coupled with a strong teacher preparation program, would help beginning teachers
become more successful (Darling-Hammond, 2005). Beginning teachers often enter the
teaching profession because of the need to make a difference in the lives of students.
When these needs are met through quality training and exemplary supervisory teachers,
everyone wins—students, teachers and the teaching profession.
Abdal-Haqq’s (1998) review of the PDS internship literature concludes that
novice teachers from PDS placements are better able to use varied pedagogical methods
and practices in the classroom (Miller & O’Shea, 1994; Zeichner, 1992; Hallinan &
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Khmelkov, 2001). The novice teachers are more reflective in their practice and are more
knowledgeable of school routine and activities (Hayes & Wetherill, 1996; Trachtman,
1996). PDS trained novice teachers are more confident in their knowledge and skills as a
professional and are better equipped to instruct ethnically and linguistically diverse
student populations (Book, 1996). They are also more likely to take a full-time teaching
job in an inner city school when they complete their practicum in urban areas and remain
in the profession (Arends & Winitzky, 1996; Hayes & Wetherill).
Efforts have been made to standardize the definition and goals of a PDS. NCATE
initiated a project in 1995 to develop standards for PDSs. Initially, the project was
controversial with many objecting to the possible loss of creativity within the PDS
movement if standards were identified. Ultimately, it was decided that the PDS
movement needed rigor and accountability. Without articulated standards, the PDS
movement might disappear. Obtaining a clear definition of what makes up a PDS was
challenging because there was little agreement. Some PDSs were PDSs in name only,
continuing to prepare teachers in the traditional manner. Other PDSs worked to improve
teacher and student learning through a major shift in the student teaching process and in
the collaborative relationship between the school and university (Levins & Churins,
1999). The NCATE (1997) working definition became
collaboration between schools, colleges or departments of education, P-12
schools, school districts, and union/professional associations. The
partnering institutions share responsibility for (1) the clinical preparation
of new teachers; (2) the continuing development of school and university
faculty; (3) the support of children’s learning; and (4) the support of
research directed at the improvement of teaching and learning. ( p. 4)
This definition was developed from bottom-up wisdom and experience. The information
was captured through an in-depth survey and a national conference. All advisory and
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working groups for the project had broad representation, including researchers,
policymakers, teachers, and leaders of the PDS movement. From the national conference,
the PDS standards emerged (Levin & Churins).
The NCATE developmental guidelines identify four different levels of
developmental stages of a PDS based on five standards. Both the developmental
guidelines and standards are clearly articulated in the 2001 NCATE document. These
stages include beginning level, developing level, at-standard level, and leading level.
During the beginning level, individual relationships are established and cultivated
between the district-school and university. Mutual trust is beginning to develop and
values are explored and discussed. It is during this phase that an overarching PDS
philosophy begins to take shape. Early collaborative efforts are documented and verbal
commitment from partners is obtained.
During the developing level, a formal agreement, usually a memorandum of
understanding, is executed between the participants, and there is consensus on the
mission and philosophy of the PDS. Partners are discussing the mission of the PDS
partnership, and institutions are exploring changes in polices and procedures that would
provide evidence of PDS institutionalization.
When a PDS reaches the at-standard level, the mission of the PDS partnership is
integrated into the partnering institutions. Best practices are supported and used
throughout the PDS seeking positive outcomes for all learners. Institutional policy and
procedures have been changed and reflect the results of PDS lessons learned.
Sustaining and generative PDS work is found at the leading level. There are
systematic changes in policy and procedures within the institutions that support PDS

30
participants in meaningful ways. District, state and national impact is made based on
researched PDS best practices from within the partnership. The differences between the
developmental levels vary in the commitment level, PDS expertise, level of
institutionalization and perhaps most importantly the impact the PDS partnership has on
outside institutions (NCATE, 2001).
The five standards identified by NCATE (2001) are to be viewed holistically and
often overlap. The characteristics of PDSs that are addressed by the five standards are
learning community, accountability and quality assurance, collaboration, equity and
diversity, and structures, resources and roles. These standards are used for both self-study
and assessment team visits. Because PDSs are developmental in nature, a PDS
partnership may develop unevenly among the standards.
The first standard, learning community, is very important to the development of a
PDS. Development of P-12 students, candidates, and PDS partners through inquiry-based
practice cannot be achieved without the umbrella of support provided by a committed
learning community. Results obtained from inquiry-based practice leads to change and
improvement in teaching pedagogy as well as the policies and procedures of the
partnering institutions.
The second standard, accountability and quality assurance, focuses on upholding
professional standards for teaching and learning both to the PDS partnership and to the
public at large. Criteria for participation in the PDS are clearly articulated at both the
institutional and individual level. Assessments are collaboratively developed and data
collected in order to examine systematically the learning outcomes for P-12 students,
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candidates and faculty. There is impact through work in the PDS schools on policies and
procedures at local, state and national levels.
The third standard, collaboration, helps PDS partners move from an independent,
isolationist existence to an interdependent, cross institutional relational existence. Cross
institutional partnerships encourage dialogue between K-12 and university faculty, which
can bring about subsequent teaching and learning changes for both institutions. The
potentially rich dialogue can bring theory and practice together for the improvement of
teaching and learning across P-12 students, candidates and faculty.
Diversity and equity in learning is the fourth standard. PDS partners continuously
review all policies and procedures to ensure equitable learning outcomes for the PDS
community. Diversity is sought and explored with the PDS partners and learning
communities. Equity, an even larger issue, is where the PDS movement seeks to obtain
quality education for all students in the United States. The focus of the movement is to
train highly qualified teachers to ensure this level of teacher competence in every
classroom, along with adequate textbooks and supplies.
The fifth and final standard is structures, resources and roles. This standard
encourages the establishment of governance and support structures necessary to undergird the partnership’s mission. This would include systematic reviews of roles and
responsibilities and the modification of them in order to achieve the PDS mission.
Partners are also expected to broker resources from internal and external sources to
support the PDS work. Communication among the PDS partners is crucial for the success
of the partnership. It is imperative that PDS partnerships communicate effectively with
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all participants particularly the public, policy makers, and professional audiences of the
work being done (NCATE, 2001).
If PDS schools are to continue to grow in number and gain credibility, they must
also be visible and central to the plans of schools of education and school districts.
Fundamental, continued support will be needed from national, state, and local levels.
Implementation of PDSs is an expensive yet innovative way to approach teacher
education. If PDSs are viable change agents, then they must prove themselves
accountable to the public and parents of students alike (Sykes, 1997).
Research on Professional Development Schools
As the number of PDSs in the United States has grown, so has the number of
studies being conducted. These studies address the theory, implementation, and
description of PDSs, and many explore the nature and impact of district-school-university
partnerships (Abdal-Haqq, 1988; Book, 1996; Compoy, 2000). Stallings and Kowalski
(1990) found that while the number of PDSs have grown, there has been little systematic
evaluation. In 1996, Abdal-Haqq reported that a majority of the PDS research being
conducted has been focused on outcomes associated with preservice and inservice
teachers. The research usually explores their satisfaction with teaching as a profession,
teacher efficacy, perceived competence, and attrition. Book pointed out that most current
PDS research is descriptive with little methodological detail included. The lack of detail
raises questions about the transferability of the studies. With the lack of methodological
detail, there is cause for concern over the ability to replicate the study. Abdal-Haqq
identified a need for more research on the effect of PDSs as it relates to student academic
achievement.
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Because a PDS is involved in a variety of partnership activities, such as preservice
and inservice teacher training, professional development of novice and experienced
teachers, action research, and academic achievement of students, evaluation becomes
difficult and complex. The difficulty in isolating PDS effects from other confounding
variables makes it hard to determine if programs are clearly successes or failures
(Compoy, 2000). Book’s (1996) earlier research supports this premise. She stated that
because of the complexity of the interactions that occur within a PDS setting, it is
difficult for a researcher to account accurately for the impact of those interactions on the
outcome variables being studied.
It is because of the difficulty and complexity of interactions that evaluators of
PDSs tend to use qualitative methods that are primarily descriptive in nature. The
methods used include interviews, questionnaires, surveys, journal writing, field notes,
and classroom observations. In an attempt to understand the many educational
connections, qualitative researchers have attempted to address the how and what
questions connected to the study (Clark, 1999). There have been many case studies
conducted in PDS schools. The case studies often focus on particular networks, such as
National Network for Education Renewal (Osguthorpe et al., 1995) and the Benedum
Collabrative (Hoffman, Reed, & Rosenbluth, 1997) or large collections of PDS studies
(Darling-Hammond, 1994; Petrie, 1995). Thus, there are many case studies available for
research review.
Book (1996) suggested the complexity of the school and classroom environments
and the multitude of possible interaction factors cause descriptive methodologies to be
predominantly used in PDS research. A thick description by the researcher of the
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complexity of interactions in the school and classroom gives the reader a clearer
understanding of the PDS educational process. The use of descriptive methodologies
allows the researcher to document the nuances in the evolution of partnerships between
district, school, and universities. Ultimately, the PDS goal of promoting inquiry within
the school setting is more conducive to the use of qualitative methodologies. However,
there are a few quantitative examples of research in PDSs.
Teitel (2000) discussed the critical importance of systematic research to the
growth and continued development of the PDS movement. Quality research, carefully
constructed and implemented, allows stakeholders to assess the effectiveness and
worthiness of implementation and maintenance of the PDS. Teitel stated that clear
documentation of PDS effects is difficult because of a number of factors:
1.

There is no universal agreement on the definition of “PDS.” Looking for
impacts on educational outcomes within settings that are not operationally
PDSs might cause the evaluation to be flawed.

2.

Collaborative partnerships are fragile. They could be damaged by a
premature evaluation particularly because of the long-term nature of
systemic changes.

3.

Quantitative research using control groups is difficult to implement.
Outcomes could be confounded by self-selection or program selection.

4.

Stakeholders’ perceptions can vary depending upon what outcomes are
important and how to measure them.

35
5.

Often outside evaluators are brought in because participants are actively
working within the PDS. This can lead to a mismatch between the goals of
the program and the direction of the evaluation.

Given these difficulties, it is not surprising that there are few credible and
systematic assessments available to PDS researchers and stakeholders. Many of the
studies that have been reported focus primarily on roles, relationships, creation of
partnerships, teacher attitudes, and education in the PDS context. Logically, the next
important research to be systematically conducted would be on the impact of PDS
restructuring on student achievement. The identification of reform efforts and how they
are related to the operationalization of a professional development school continue to
elude researchers (Book, 1996; Reed, Kochan, Ross, & Kunkel, 2001). The inability to
clearly define PDS treatments within a school is frustrating to the stakeholders and
researchers. The complexity of the interactions of teaching and learning brings forward
many issues that deserve in-depth research. The challenge lies in the difficulty of
explaining and studying the impact of the complexity of the interactions, of teasing out
the strands that directly affect student achievement and systematically researching them.
Educators are currently pressed by the business and political sectors to provide
hard-data analyses of educational programs. Bottom-line results of sales and profits are a
part of the process business people and politicians use in their respective sector practices.
This same population insists that educators provide the same type of data concerning
student pass rate, standardized achievement test scores, mathematics scores,
communication scores, and retention rates for students. The business and political sectors
also call for the outcomes of teacher education programs, including the number of
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teachers certified to teach, how long they stay in the profession, standardized test
performance, performance as first-year teachers, and the impact teacher education
graduates have had on the students they teach (Houston, Hollis, Clay, Ligons, & Roff,
1999).
Traditionally, educators have been reluctant to provide these types of data because
of the complexity of factors involved. A variety of factors can affect student achievement
in P-12, such as ethnicity, home environment, resources, and class size. Most educators
cringe at the thought of overlaying a business model on a social system that must deal
with diverse ethnicity, second-language learners, and multiple intelligences. The business
approach to educational outcome analysis examines the products of teacher education
programs as opposed to the process. For the past 15 years, researchers have attempted to
link classroom teacher performance with student achievement (Gliessman, Pugh,
Dowden, & Hutchins, 1988). In 1976, Rosenshine identified relationships between
process variables such as specific teacher behaviors and product variables such as student
achievement. Those behaviors include clarity, enthusiasm, task orientation, variability,
and opportunities for students to learn concepts that are on achievement tests. In 1977,
Medley reported that teachers who produce maximum achievement gains are more likely
to enhance student self-concepts, and Powell (1978) concluded that teaching behaviors
that are effective depend upon what content is to be learned. Pedagogical approaches
differ from subject to subject.
More recent research conducted in Texas schools (Rivkin, Hanushek, & Kain,
2005) permitted the identification of teacher quality based on student performance. The
results of this study revealed large differences among teachers in their impacts on
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achievement. It also shows that high quality instruction throughout elementary school can
begin to compensate for a low socioeconomic background. Further results of the study
support the notion that beginning teacher (years 1 – 3) perform significantly worse than
more experienced teachers and that new teachers go through an adjustment period where
the art of teaching is learned. It is at this point that 18% of Texas beginning teachers in
this research study discovered that teaching is not the occupation of choice and
subsequently leave the field.
Abdul-Haqq (1998) reported that there is little conclusive evidence that PDS
programs improve student achievement. One possible reason for this is that inquiry and
student achievement have been the two areas least systematically researched. The studies
that have been conducted do not give a clear and concise description of teaching and
learning activities that take place within the PDS program. Thus, the linkage between
teacher development and student achievement has not been clearly identified and
researched. According to Abdul-Haqq, the overall lack of convincing data is disturbing. It
might spell the difference between continued growth of the PDS movement and its
demise.
In response to the lack of achievement data, Teitel (2001) provided a current
review of PDS research focusing on outcomes for preservice teachers, effects of
professional development on experienced teachers, and the impact of the PDS model on
student achievement. In an effort to respond to Abdul-Haqq’s (1998) criticism of PDS
researchers for the lack of data on student achievement, Teitel (2001) suggests that the
body of research surrounding student achievement is growing. For instance, in 1995
Judge, Carriedo, and Johnson reported an increase in math score gains in one urban
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elementary PDS in Michigan from 3% satisfactory in 1991-92 to 48.3% four years later.
Wiseman and Cooner (1996) describe dramatic increases in scores on the writing portion
of a state achievement test through a PDS “writing buddies” program. Beginning with a
69% pass rate and increasing to a 92% pass rate, the principal of the school directly
attributed the PDS partnership for helping increase the achievement of his students. Teitel
pointed out the primary weakness of the study was the lack of an effective comparison
group. Knight, Wiseman & Cooner reported an increase in the percentages of students
mastering a state criterion-referenced test in mathematics for third and fourth grades.
Prior to PDS implementation, mastery of the mathematics portion of the test were 70%
and 64%. After implementation of the PDS intervention implemented by preservice
teachers, the mathematics score percentage increased to 77% and 79%, respectively. Pine
(2003) reported that an evaluation of a Michigan PDS can attribute an increase from
25.6% pass rate to a 97.8% pass rate over three years in mathematics scores on the state
achievement test as a relentless emphasis on achievement in all aspects of the PDS.
In 2001, Teitel identified two of the most comprehensive and convincing large
scale studies of the impact of PDSs. These two studies are The Benedum Collaborative
Model of Teacher Education: A Preliminary Evaluation (2000) and The Houston
Consortium (1992). This study is including Cooper and Corgin’s (2003) research
examining Student Achievement in Maryland’s Professional Development Schools
because it is a statewide initiative.
The Benedum Collaborative Model
The Benedum Collaborative Model study led by J. Webb-Dempsey of West
Virginia University (WVU) primarily examines the effects of a PDS program

39
implemented in 12 urban school systems on student achievement. Establishment of PDSs
in the local public schools was coupled with a review of WVU’s teacher education
program during which the entire curriculum was re-invented. The following changes
were made: (a) a move from a four-year bachelor’s degree program to a five-year
program that includes graduate school, (b) an increase in admissions requirements, and
(c) assignment of each novice teacher to one PDS for three consecutive years.
There were three foci of the report. The first assessed quantitative data from
WVU novice teachers and student records. The second involved student achievement at
the PDSs, based on individual student test scores on the Stanford Achievement Test (9th
edition), supplemented with additional school data published by the West Virginia
Department of Education. Finally, interviews and site visits were conducted to consider
the extent to which the PDSs are realizing less quantifiable goals of the collaborative. In
addition, high school student and teacher surveys were conducted. However, no baseline
data were collected, so the survey use is limited.
The Benedum Collaborative Model of Teacher Education was implemented at the
College of Human Resources and Education (HR&E) at West Virginia University. WVU
was one of the first universities to adopt the PDS model. HR&E worked to establish PDS
relationships with 21 public schools, at the elementary, middle, and high school levels.
The schools are situated within a five county area around Morgantown, West Virginia.
There were three entry points in the PDS process requiring schools interested in
becoming a PDS to apply and show faculty consensus on becoming a PDS.
The data include interviews with 400 students, surveys of 3,000 students;
evaluation data collected by the State Department of Education and standardized

40
achievement tests. The Stanford Achievement Tests (9th edition, SAT) scores for the
previous three years were identified as the best available data. However, most PDSs
participating in the study lacked baseline Stanford test score data from pre-PDS years.
The 21 PDSs were compared with state and county averages of analyese of attendance,
graduation rate and achievement test scores (Teitel, 2001b).
Webb-Dempsey (1997) reported that data analysis of the Benedum Collaborative
Model of Teacher Education shared with schools and teachers often spurred them into
action. Identified areas of concern such as playground behaviors and vocational technical
track student attitudes encouraged faculty to collaborate and strategize ways to improve
conditions for students within the classroom. Additionally, data provided information on
the perception of how students learn best. Hands-on learning coupled with one-on-one
instruction emerged as the method most students perceive as the most effective.
In 1999, mean basic skills scores on the SAT were higher in PDSs than in nonPDSs in grade six. The difference was statistically significant (.05 level) in grades six,
seven, and eight. Additionally, scores on individual tests within the SAT show PDS
students with increased gains with the largest gains in mathematics, although differences
that have a substantial magnitude may not achieve statistical significance. At this time,
the researchers felt it was more appropriate to examine the magnitude of the differences
than the statistical significance (Gill & Hove, 2000). Thus, the discussion of gain
difference focused on effect sizes rather than significant differences. The final analysis of
data showed a slight increase in attendance and graduation rates with no significant
difference in achievement (Teitel, 2001b).
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The Houston Consortium
The most convincing large scale PDS study on the impact of PDSs is the Houston
Consortium. The research used a quasi-experimental model combining test score data
with qualitative observational methods. Using data obtained from four universities and
three school districts, the study compared test scores of PDS and non-PDS students on
the Texas test for certifying new teachers and student test scores on the Texas
Assessment of Academic Skills (TASS). Classroom observations were also used to
document instructional time on task. Consortium teachers were found to have higher
certification test scores, spend more time checking student work and responding to
students, encouraging student self-management, positive behavior and improving student
performance (Teitel, 2001b).
The Houston Consortium study by Houston, Hollis, Clay, Ligons, and Roff
(1999) was designed around six major objectives. These objects were (a) to create a
consortium of diverse institutions in order to demonstrate the efficacy of shared
governance and collaborative program development, (b) to design and implement a
teacher preparation program based primarily in urban professional PDSs, (c) to provide
professional development experiences for PDS and university faculties in response to
their identified needs, (d) to integrate technological use for communication, management,
and instruction, (e) to increase knowledge and performance of preservice teachers, and
(f) to increase student learning. The final two objectives focused on outcomes of the
programs.
The Houston Consortium was comprised of four urban universities, three school
districts, and two intermediate school agencies. The study included the implementation of
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a redesigned urban teacher education program. The overarching program goal was to
produce teachers who have the skill sets to be effective in culturally diverse and
economically challenged environments of large urban school systems. Houston is the
nation’s fourth largest city and educates 20% of Texas school age population. This
system also educates 30% of all African Americans, 40% of all Asian American and 16%
of all Hispanic Americans in the state. Located in 16 elementary PDS schools, programs
were implemented to achieve each of the six objectives in the demonstration program.
The 16 were chosen because of the large number of students at risk of failure. These
schools also mirrored the urban population of Houston and had faculties that were
committed to improving academic achievement. Approximately 14,000 students attended
these schools with 33 student teachers participating (Houston, Clay, Hollis, Ligons, Roff
& Lopez, 1995).
Although there were six objectives, the focus of the sixth objective was to
improve standardized test scores of P-12 students. This objective was assessed through
analysis of changes in achievement of PDS students on the Texas Assessment of
Academic Skills. TAAS scores were analyzed in mathematics, reading and writing at the
fourth, eighth and tenth grade levels from 1992-93 through 1994-95. The 1992-93 TASS
were administered before schools became PDSs and can be considered as baseline data.
Of the 16 participating PDS elementary schools, 14 showed an increase in reading
with 2 showing a decrease. In mathematics, all 16 PDS sites showed an increase. As
measured by the TAAS, writing skills increased in 10 of the schools and decreased in 8
of the schools. In these schools, preservice teachers taught math and reading to small
groups and individual students, but they did not teach writing.
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The Houston Consortium research concluded that there were significant positive
changes in student achievement over the two-year period. It appears that during the first
year of a school’s becoming a PDS, the changes were the greatest. During the second
year, achievement gains appeared to stabilize, but were still higher than scores in the
school before becoming a PDS. Several factors were identified as having some effect on
achievement gains:
1.

Because of the placement of pre-interns and interns, there was a large
number of adults available to instruct students.

2.

Professional development was made available to teachers in the areas of
urban teaching strategies and the use of technology in the classroom.

3.

There was a school/university leadership network available to help
students and teachers solve problems as they surfaced.

4.

There was a possibility that the Hawthorne Effect was a factor in
influencing student achievement.

The Houston Consortium conducted both formative and summative assessments on the
program’s impact on student teachers and K-12 student achievement. The overall
research results tended to be supportive of program effectiveness in both educating
teachers and student achievement (Houston et al., 1995)
Maryland’s Professional Development Schools
This study by Cooper and Corbin (2003) was purposely designed to measure the
effect of Maryland’s state-funded professional development schools program
implementation on student achievement. It was also designed to help fill the gap in
empirical knowledge of PDS effects on student achievement because there are few
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studies currently addressing this issue. Also, this study’s result was constructed such that
a conservative estimate of the PDS effect could be obtained within a controlled study.
The Maryland School Performance Assessment Program (MSPAP), the state-mandated
achievement test, was used to measure student outcomes.
In 1998, 12 schools were chosen from 30 listed in the Maryland State Department
of Education (MSDE) directory of PDSs. To qualify for state funding, each PDS was
required to submit a detailed partnership plan, which was then reviewed by the state
education department. Annual progress reports were submitted to the state ensuring that
elements of the PDS were being met as required by MSDE. These elements included
(a) school and campus-based preservice teacher preparation, (b) continuing education for
school and university-based faculty, (c) integration of preservice and inservice
components, (d) inquiry-based strategies for continuous assessment and improvement,
and (e) substantial emphasis on teaching and learning in diverse and disadvantaged
schools. An additional criterion used to identify the 12 participating PDS schools was that
the PDS be completing at least its 4th full year of implementation by May 2000.
Once the 12 participating PDS schools were identified, a control group was
formed. The goal was to achieve a comparison sample of non-PDS schools, matched on
demographic data to match the 12 PDS schools including eligibility for free and reduced
lunch, ESOL participation, and mobility of students. The demographic comparability was
of the control school match was verified through knowledgeable school personnel in each
participating PDS.
Student achievement data were obtained from the state’s website, with the scores
being reported as percentages of students in each school who achieved Satisfactory or
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Excellent levels of performance on the six MSPAP subtests: reading, writing, language
usage, mathematics, science, and social studies. Because of the way state data are
reported, the unit of analysis is the school (grades 3, 5, and 8). Only satisfactory level
data on 3rd grade students were analyzed. Fifth and eighthth grade students would have
only been partially exposed to the PDS experience; thus, these data were not analyzed.
The third grade data were used because in most cases the students would have been
exposed to the PDS treatment during the majority of their school years, making the
contrast between PDS and non-PDS schools easier to interpret.
To identify PDS effects on achievement, the statistical tests of differences
between PDS schools and non-PDS schools MSPAP performance were designed to
detect trends over a seven-year period. Alpha was set at .05. The trends were then
compared for linear as well as nonlinear effects over the seven-year timeframe. It was
decided that a year-by-year comparison would be less stable than a seven-year timeframe
because of the possibility of random fluctuations.
When compared to state results, the data were similar on MSPAP performance in
both PDS and non-PDS sites. Across the six MSPAP subtests, state averages ranged from
39.2 in reading to 49.5 in writing. Comparable scores for PDS schools ranged from 38.3
in reading to 50.1 in writing. Non-PDS schools scored in a range from 44.7 in social
studies to 52.7 in writing. No means were given.
When seven-year trends were examined, the results did not show superiority of
either a PDS or non-PDS school. The primary tests of PDS effects over time were
analyzed as multivariate comparisons between the PDS and non-PDS seven-year trend
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averages. Tests of year by type interactions did not show significant differences between
groups.
In additional to increasing student achievement in the PDS model, the Maryland
scope included the following university activities: (a) identifying standards and
standards-based assessments in teacher preparation, (b) applying standards and
assessment in professional development, (c) integrating new-teacher preparation and
ongoing professional development to achieve congruence and to alleviate existing
tensions among participants, (d) reforming curriculum in both schools and universities,
and (e) encouraging action research and inquiry processes in a systematic effort to gain a
clearer understanding of the teaching and learning process. Student achievement is only
one component of the complex PDS mission. Until the entire program is evaluated, the
results remain incomplete. Initially, the Maryland PDS design focused primarily on
inservice and preservice teacher education. Only after student achievement was made the
primary focus of PDS refunding, additional data then began to be collected (Cooper &
Corbin, 2003).
Cooper and Corbin (2003) also report their concern about using only one method
of assessment. They recommended the use of alternative assessment including student
portfolios, journals, report cards, as well as teacher observations and evaluations and
curriculum-based assessments tied to specific instructional designs. Because instruction
in PDSs is more child-centered, the use of standardized testing as the measure of PDS
outcomes is questioned (Ross, Brownell, Sindelar, & Vandiver, 1999). Webb-Dempsey
reported in 1997 that traditional standardized testing frequently conflict or ignores childcentered practices. When standardized tests are used, often content and methods are tied
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to them. Classroom teachers have little latitude in changing either (Abdal-Haqq, 1998).
Student teachers in both PDS and non-PDS sites express frustration when they are
restrained from using culturally responsive practices, strategies, or content because of the
system-required focus on standardized test preparation (Wiseman & Cooner, 1996).
Many advocate the use of additional methods of assessment however; researchers have
been slow to develop alternatives (Abdal-Haqq, 1998).
Need for More Student Achievement Research
Student achievement is rarely the focus of PDS research. Teitel (2001) stated that
impact studies on academic achievement in PDSs are beginning to appear. One annotated
bibliography and several articles based on review of publications have been published in
an effort to determine the areas where the preponderance of research has taken place.
Abdal-Haqq’s (1993) annotated bibliography of primary PDS resources included 119
listings. Of those listings, only 33 were identified as research reports. The primary
resources review by Abdal-Haqq included both published and unpublished literature.
Papers written for presentation, handbooks, bibliographies, course outlines, policy
statements, and historical perspectives were included. In 1993, Valli, Cooper, and
Frankes, using the Abdal-Haqq annotated bibliography as the base, conducted their own
review of PDS literature. Using only original research, Valli et al. found that of the 59
studies reviewed, 20 focused on key participants in a variety of roles and sites, 14
focused on elementary schools with six focused on middle schools. Five of the studies
were conducted in high schools, 5 in urban settings, 6 encompassed a review of the PDS
model in general, and 3 were individual reports on rural settings, state departments, and
Holmes Group members. While all of the educational methods being studied either
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directly or indirectly impacted student achievement in some way, the greatest focus of
PDS research as documented by Valli et al. has been on collaborative relationships
between university and K-12 systems (23 studies). This group also reviewed 14 studies
reltated to professional development teacher education, the organization and structure of
schools, the nature of teaching and learning, and the process of inquiry. When Valli et al.
published in 1993, no study reviewed was identified as focused on student achievement.
This study also reviewed data on the achievement of low socio-economic status students
and students of color. The Valli et al. review showed little if any evidence of PDS
impacts on student achievement at all.
In 1998, Teitel described his 1995 search of 200 PDS documents. The PDS
documents included: 15 books and 19 items such as handbooks, 86 descriptions of PDS
programs, 41 policy or opinion pieces, 18 surveys, and 18 case studies. In 2001, Teitel
reported that systematic research on PDSs was virtually non-existent. In 2004, Teitel
updated the NCATE professional development schools review of research. The section
on student outcomes identified 14 exemplary studies. These studies attempted to make
connections between changes taking place in the PDS and student achievement primarily
through the use of standardized test data.
Pine (2003) reported single site longitudinal data for an elementary school
Pontiac, Michigan. When test scores were compared with other schools in the district and
state school scores, the Pontiac Elementary School, over an eight-year period, met or
exceeded the state and district averages. Pine attributes their success to a focus on student
learning by the PDS. Frey’s (2002) two-year study of an urban San Diego PDS school
reported an overall increase in reading scores of 31% on the SAT-9 tests with 55% of
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seventh graders scoring above grade level. Eighth graders also showed a remarkable
increase in reading portfolio scores over a two-year period going from 18% to 70% above
grade level. This school was comprised of 48% ESOL learners, with all students
qualifying for free or reduced lunch. Frey credited the school’s success in student literacy
on the development of learning communities. Through detailed documentation, Frey was
able to connect learning experiences with academic gains.
Teitel’s (2004) reported that a matched control research design was used by
Castle, Arends, Ware, Rockwood, & Deniz to further inform PDS participants. In this
project only school-wide aggregated standardized test scores were analyzed. Castle et al.
reported difficulties in using standardized test scores as the only outcome measure. They
also found that there were no significant differences between the PDSs and non-PDSs
when aggregated data were used. The study found that socio-economic status and
ethnicity were much stronger predictors of academic success than that of attending a PDS
school. Teitel goes on to report that in another study by Castle and Rockwell (2002), the
use of aggregate data can cause researchers to overlook some important impacts.
Teitel (2004) reported that a Kansas State University research study has made a
clear connection between student academic achievement and the level of PDS attainment.
In the study by Yahnke, Shroyer, Bietau, Hanclock, and Bennet (2003), student
achievement test scores in mathematics were tracked over multiple years. The PDS
scores were compared to state averages and to each other based on length of time as a
PDS, self-assessment ratings aligned with the NCATE PDS standards, learning
communities, and faculty engagement. This study showed a 19% gain in the oldest third
of the PDSs as compared with a .7% gain in the newest PDSs. The middle group of PDSs
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showed a 26% gain. The researchers discovered that the level of faculty involvement was
more important than the length of time a school had been a PDS. Schools reporting a high
level of faculty engagement showed a 23% gain over schools with low faculty
involvement at 3%. The report also included a description of student academic
achievement improvement in a low-performing, high-poverty school that showed an
annual gain of about 30% which was triple the state average.
As the PDS movement grows and matures, research is being conducted more
scientifically in an effort to show student academic achievement impact or lack thereof.
The movement toward a more scientific approach supports continuous efforts to improve
the quality and persuasiveness of all educational research (Cook, 2002; Riehl, 2006;
Slavin, 2004). Since enactment of the No Child Left Behind Act of 2001, there is now a
stronger focus on student learning outcomes throughout the American educational system
as well as in the PDS movement. The use of high stakes standardized tests has forced the
American educational system to demonstrate measurable student outcomes when
attempting to validate new innovative programs or models. This new accountability
(Carnoy, Elmore, & Siskin, 2003; Fuhrman, 1999) places the impetus upon student
performance with the locus of responsibility for performance directly on local schools.
The growing expectation that local schools meet the academic needs of a much more
diverse group of students to much higher predetermined standards creates much greater
demands on teachers (Darling-Hammond, 2000). The new accountability also includes
the use of public reporting to student outcomes, rewards, and sanctions to encourage
change in failing schools curriculum and instructional practices (Fuhrman, 1999;
McDonnell, 2004). NCLB goes beyond the accountability policies of many states by
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attaching significant stakes to individual school performance. Additional stakes are
possible school restructuring and the threat of closure for schools that continue to fail to
meet accountability targets. To avoid federal sanctions, schools must make adequate
yearly progress toward predetermined proficiency benchmarks. NCLB assumes that
external federal pressure will encourage districts and school to work together to identify
ways to improve student achievement (Goldrick-Rab & Mazzeo, 2005). Thus,
standardized student achievement tests have become an important part of educational
assessment and are increasingly becoming seen as the critical outcome measure for
student learning (Teitel, 2004).
There are several student characteristics or factors that have been identified as
having a systematic impact on student achievement. These factors are socioeconomic
status (SES), gender, ethnicity, and English as a secondary language. Grusky (1994)
reported that stratifying societal forces have begun to shift away from class-based
variables, such as SES, to ethnicity and gender. This study will use ethnicity as the
variable to identify and show proportion of change in student achievement gaps.
In 2000, approximately 40% of the national enrollment for U.S. public schools
came from different ethnic backgrounds. During the past 30 years, a significant number
of ethnic minority students have scored lower on standardized tests when compared to
their White peers (National Center for Educational Statistics, 2002). Several recent
studies have found that ethnic factors can affect educational outcomes with students from
the main ethnic minority groups achieving below the average for that of their White peers
(Demie, Reid, & Butler, 1997). Griffin (2002) reported that low academic performance of
minority and disadvantaged children continues to be a persistent problem in U.S.
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education. Numerous researchers have attempted to explain the differences in academic
achievement for children from different racial and ethnic backgrounds. Others have
attempted to identify successful interventions that lessen differences in achievement in
children from different racial and ethnic backgrounds (Griffith, 2002). It is important that
implementation of the PDS model and subsequent research studies explore the effect the
model has on achievement. This is particularly important research on children from
different racial and ethnic backgrounds. Identifying achievement gaps and successful
PDS interventions through the use of quantitative data analysis will help prove or
disprove the success of PDS models. Exploring ethnicity and ESOL within this PDS
model may show that a positive school environment coupled with an experiential
curriculum may help compensate for the negative effects of low-SES (Scales,
Roehlkepartain,Neal, Kielsmeier, & Benson, 2006).
Identifying achievement gaps between minority and non-minority groups has long
been an issue for educational researchers, politicians and educators (Bainbridge &
Lasley, 2002). Typically this meant that much of the literature focused on the differences
between African American and White students because they have traditionally been the
largest groups leaving other minority populations such as Hispanics or Latina/os under
researched (Carpenter, Ramirez & Severn, 2006). This deficit in minority gap research
makes it appear that many researchers assume that achievement gap causations are the
same or similar for all minority groups (Bowman, 2001). It is clear that African
Americans and Latino populations’ achievement gap causations are different in the
academic setting (Lee, 2003). Conceptualizing the achievement gap as only one minority
population ignores between-group differences but more importantly ignores within-group
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differences (Gutierrez & Rogoff, 2003). Identifying the multiple achievement gaps within
and among the five major ethnicities within a PDS setting is a goal of this research.
Closing the achievement gap will not be easy. From an educational standpoint, it
will require new approaches to understanding demographics, diversity and accountability.
It will require that all educational entities and agencies get a better understanding of the
social complexity of the educational process (Bainbridge & Lasley, 2002). Schools
should move toward a focus on the educational diversity of the student population and the
intellectual capital that these students bring to the classroom. Finally, schools should seek
to embrace rich, creative, academically sound educational programs designed to meet the
needs of an ever-changing diverse student population.

CHAPTER 3
METHODOLOGY
The goal of this study is to explore the impact of the Professional Development
School Deliver Success (PDS2 ) model on student outcomes by comparing student
achievement scores. Student achievement scores in mathematics and science from twelve
PDS schools are compared to twelve demographically matched non-PDS schools from
four metropolitan school districts. The PDS schools have been matched with comparison
schools in the same system on proportion of students on free or reduced lunch, on the
previous year’s academic achievement and on the proportion of members from different
racial and ethnic groups composition. The research questions being addressed are the
following:
1.

How does the PDS2 model affect mean student achievement in
mathematics and science as measured by the Georgia CriterionReferenced Competency Tests and Georgia High School Graduation
Tests?

2.

Are there significant differences in mean achievement test scores between
PDS2 feeder pattern schools and control schools?

3.

From the baseline year to the end of the first year, how many PDS2 and
comparison schools have changed their Adequate Yearly Progress status
and in what direction?
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4.

Is there a mean difference between ethnic groups on the scaled scores of
the CRCT and HSGT for mathematics and science?

5.

From the baseline year CRCT and HSGT to the end of the first year for
across ethnic groups, is there a mean difference in scaled scores on the
CRCT and HSGT for mathematics or science?

6.

From the baseline year CRCT and HSGT to the end of the first year for
different ethnic groups, is there a correlation between the proportion
passing change on the CRCT and HSGT for mathematics or science and
Hedges’s g effect size?

In this study untreated control (comparison) group with separate pretest and
posttest samples were used to explore the effects of the PDS2 intervention on student
achievement. A quasi-experimental design was chosen because a true experimental
design was not feasible for use in the school setting. A primary reason true experimental
design is not feasible is because subjects are assigned randomly to comparison and
treatment groups. This is a necessary condition for true experimental design that cannot
be met in a school setting. Another reason for using a quasi-experimental design is that a
true experimental design may be too costly, time consuming, or it may presume the
ability to manipulate an intervention that has already occurred. The use of a quasiexperimental design is usually the best alternative for maximizing internal validity
(Schutt, 1996). A quasi-experimental design is one where the control group is comparable
to treatment group in predetermined ways. Two frequently used predetermined ways are
being eligible for the same services or being in the same school group (Rossi & Freeman,
1989). The quasi-experimental design is the most frequently used in social science
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research because it meets the conditions necessary for conducting research in a school
setting (Shadish, Cook, & Campbell, 2002). In designing the research, threats to the
validity of the research design were reviewed (Shadish, Cook, & Campbell, 2002). A
possible but unlikely threat is instrumentation; however, the State of Georgia testing
personnel assured the researcher that the CRCT and HSGT scores are horizontally
equated within tests developed for both the QCC or GPS curriculum.
Another threat given attention was historical. An example of a historical threat to
internal validity would be the introduction of a new academic support model such as
after-school tutoring or chess club that is available to a particular population of students
in a PDS school. Students who participate in extra-curricular academic programs are
subject to the influence of the program that is not a part of the PDS program. Thus, it
would be difficult to identify and definitively say which intervention was directly linked
to academic achievement. Because the researcher was invited by the system into the
school, there can be no control of programs added by the school administration after the
study has begun.
A third threat would be that of maturation. This threat arises when students in one
group are growing more experienced, tired, or bored than students in another group. This
can occur between and among PDS2 and comparison school classrooms and often reflects
on the quality of the teacher. However, given the number of schools and teachers, it is
unlikely that this threat would be operating differentially between the set of PDS2 and
comparison schools.
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Participants
Sample data for this study were collected during the baseline and year one of the
PDS2 project implementation. Data were collected from twenty-four schools in four of
the largest urban metropolitan area school systems in the southeast. The data set included
26,529 students with 8,053 students in elementary school, 12,969 in middle school, and
5,507 in high school. The data were collected from 12 PDS2 schools and 12 non-PDS2
schools. Four feeder pattern school sets were randomly chosen to include one elementary,
one middle, and one high school in each of the four systems. The sample size of well
over 250 per group gives a power of .99 for a medium effect size of .5 for testing mean
differences using an independent t-test with α = .05 (Cohen, 1977).
Students in 24 schools, 12 PDS2 and 12 comparison schools constructed in feeder
patterns were measured on achievement and demographic variables. Mathematics and
science test scores were the dependent variables with year, treatment, and ethnicity, as
between factors or the independent variables. In each ANOVA, the dependent variable
was a scaled score on the CRCT or HSGT. The science and mathematics scores were
analyzed using an ANOVA rather than a MANOVA because not all grade levels from
first to eighth were administered the science test. Thus, either there would be substantial
missing data on the science dependent variable or using casewise deletion in SPSS
several grade levels of mathematics scores would be deleted. A change in mean test
scores within a given year for levels of the factor of ethnicity were analyzed as a
preplanned test. Also, for a given ethnic group, year-to-year changes in mean test scores
were analyzed.
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Instruments
The CRCT and the HSGT are the two instruments used to measure how well
students acquired the academic skills described in the QCC and the GPS. These
assessments provide information on academic achievement at the student, class, school,
system, and state levels. The academic information obtained is then used to gauge the
quality of education throughout the state of Georgia. The academic information is also
used to identify learning strengths and weaknesses of individual students as related to the
QCC and the GPS. The CRCT is required for all students in grades one through eight.
However, the science portion is only given in grades two through eight. The students take
content area tests in reading, English/language arts, and mathematics. Criterionreferenced tests are specifically designed to measure how well students acquire
knowledge and skills as stated in a specific curriculum or unit of instruction. The CRCT
only assesses content standards outlined in the QCC and GPS (Georgia Department of
Education, n.d.a).
An additional purpose of assessment is to provide information to parents,
students, teachers, administrators, and legislators for use in educational decision making.
In an effort to provide meaningful information, performance standards (cut scores) were
established that systematically identify the level of proficiency of individual students and
groups of students (Georgia Department of Education, n.d.c). Performance standards,
identified by a preassigned cut score, passing score, pass-fail score or mastery score,
essentially identify the number of questions a student needs to get right on a large-scale
standardized test in order to pass. On the CRCT, all scores are reported as scale scores,
which can range form 150 to 450 for each grade and content area. Each content and
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domain area has a scale score reported for it. Scale scores use a statistical process to
convert the number of answers correct (raw score) to the CRCT scale using the Rasch
model. Scores that are at or above 350 are used to indicate an academic performance that
Exceeds the Standard set for the tests. Scores from 300 to 349 are used to indicate an
academic performance that Meets the Standard set for the test. Scores below 300 indicate
an academic performance that Does Not Meet the Standard set for the test (“2006 CRCT
Interpretive Guide,” Georgia Department of Education, n.d.a).
Passing the HSGT is required by all students seeking a Georgia high school
diploma. The test content areas are English/language arts, mathematics, science, social
science, and writing. These assessments are used to ensure that students qualifying for
graduation have mastered QCC and GPS skills. Students who do not pass on the first
administration of the test are given multiple opportunities to receive remedial instruction,
retest and qualify to graduate before the spring of their 12th-grade year. Each content
area has a pass and pass plus score assigned to it. A score of 500 on all four of the content
areas receives a pass. Pass Plus scores are 538 for English/language arts, 535 for
mathematics, 531 for science and 526 for social studies. (Georgia Department of
Education, n.d.c.).
Procedures
Six ANOVAs, with three factors each, where ANOVAs at the elementary,
middle, and high school levels were run separately for two different dependent variables.
These were conducted to determine the effect of the PDS2 model over the four
participating school systems. There are two reasons the decision was made to report the
data at the system level. The first reason was to keep the data at a high level of ambiguity
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in order to maintain confidentiality. The second reason was that differences among
school systems were not at this point a major research question.
It should be noted that the PDS2 and comparison schools from each system were
matched and were high needs schools. Thus, it was believed that the matched pairs of
schools were similar. However, it could be argued that just the process of matching
implies that a blocked design would be more appropriate. The probable, although not
necessarily, reduction in the error term from blocking would be most likely be
compensated for due to the very large sample sizes. As almost always with the Null
Hypothesis Significant Test, the reader should be cautious about interpreting rejection or
failure to reject the null hypothesis when the p-value is near the alpha level.
The three factors used in the six ANOVASs are year, treatment, and ethnicity. If
statistical significance for main effects or interactions is found, then a detailed breakdown
of the means for different levels of a factor or combination of factors in an interaction is
desirable in order to better understand which factors or combination of factors are
responsible for differences in means. The follow-up test used in this research was the
Tukey B test. This analysis was used because pairwise differences are often the most
meaningful and easy to interpret (Stevens, 2002). The Tukey B uses the studentized range
distribution to make pairwise comparisons between groups. The critical value is the
average of the corresponding value for the Tukey’s honestly significant difference test
and the Student-Newman-Keuls test (SPSS Inc., 2005).
Additionally, I computed the effect size for all between group differences
identified. This statistical procedure was used because the APA Task Force on Statistical
Inference (Shea, 1996) reported that the educational research field as a whole has been
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moving away from using only statistical significance tests. The Task Force goes on to
report that there is a movement placing emphasis on practical significance and the ability
to reproduce the results. While the American Psychological Association style manual
(APA, 1994) encourages that effect size information be provided, this has not led to
changes in the way statistical reports are written (Kirk, 1996). Wilkinson and the APA
Task Force on Statistical Inference (1999) reported that it is essential to good research
that effect sizes be reported and interpreted in relationship to previously reported effects.
There are three important reasons for including effect sizes in research findings.
The first important reason for providing effect size is that it facilitates inclusion of the
article in subsequent meta-analyses. Second, it creates a basis from which researchers can
include prior conclusions in subsequent articles published on the subject. The effect size
information allows the researcher to formulate and design more specific research study
expectations. Finally, inclusion of effect size facilitates the evaluation of how a study fits
into existing literature. Effect sizes, when reported, highlights the similarities or
differences in related research giving the researcher a place from which to judge practical
significance (Kirk, 1996, Wilkinson & APA Task Force on Statistical Inferences, 1999,
Thompson, 2006).
If research expectations match the null hypothesis when the null hypothesis
specifies no difference, the effect size would be zero within sampling error. However, if
the expectations do not match the null hypothesis, the expected effect size would not be
zero. In general, effect sizes are an average statistic for the particular set of data being
analyzed (Vacha-Haase & Thompson, 2004).
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In 1976, Glass proposed an estimator of effect size based on the sample value of
the standardized mean difference divided by the control group standard deviation. Hedges
and Olkin (1985) argued that the assumption of equal population variances suggests that
the population estimate is best obtained by pooling. Therefore, I used Hedges's g to
estimate effect size:
3 ⎤ ⎡ X1 − X 2 ⎤
⎡
g = ⎢1 −
•⎢
⎥,
⎣ 4 N − 9 ⎥⎦ ⎣ S
⎦
where X i is the mean of the ith group, S is the pooled standard deviation, and N is the
total sample size.
As N gets large, J(N-2) [a correction factor] approaches unity, so that the
distributions of both [Hedges's g] and [Cohen's d] tend to a normal
distribution with identical means and variances in large samples. Since [g]
tends to [d] in probability as N gets large, [g] and [d] are essentially the
same estimator in large samples. (Hedges & Olkin, p. 81)
The endpoints for the confidence intervals used for Hedges's g in this dissertation are
based on the large sample properties of this estimator for an asympototic variance which
are believed to produce reasonably accurate estimates (see Hedges' & Oklin, pp. 86-87).
For small samples, when an effect size is present, a noncentral t-distribution is one of the
preferred methods of calculating the endpoints for an effect size confidence interval.
Suggestions for interpreting effect sizes have been presented by Cohen (1968). He
proposed that the terms “small,” “medium,” and “large” are relative to each other and to
the research method being used in any given investigation. A common conventional
frame of reference has been recommended by Cohen when no better basis for estimation
of effect size is available. Small effect size: d = .2. Effect sizes are likely to be small
because the research is being conducted in uncontrolled setting with uncontrollable
variables. Medium effect size: d = .5. A medium effect size would be one that through
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normal experience an average difference would be noticeable to the researcher. Large

effect size: = .8. This would require that the two populations be so separated that almost
half of their areas are not overlapping. Another example of this distribution would be
where 65.5% of the highest population exceeds 65.5% of the lowest population (Cohen,
1987).
The context of a study strongly affects the evaluation of the effect size. VachaHaase and Thompson (2004) reported that effect sizes should be interpreted by first
considering what is being studied and by reviewing effect sizes of similar studies. This
review allows evaluation of the replicability of the study. Cohen (1994) pointed out that
statistical significance tests do not evaluate results replicability. Finally, comparing effect
sizes across studies allows unusual results to be more easily identified (Vacha-Haase &
Thompson).
Identifying unusual effect sizes essentially comes down to a value judgment of the
researcher based on context, type of research, and practical significance. Such value
judgments are and have always been a part of the researcher’s job. In 2000, Tracey
suggested that including effect size makes the research results easier for most people to
grasp than p values. Inclusion of effect sizes along with confidence intervals provides
added value to the research results and allow for easy inclusion in meta-analytic studies.
Because of the increased research value of reporting both effect sizes and
confidence intervals, researchers have recommended that all results, including those that
are statistically nonsignificant, be included in research reports. Not reporting effect sizes
for nonsignificant results means treating these results as zero, potentially leading to
falsely accepting the null hypothesis (Vacha-Haase & Thompson, 2004). All effect sizes
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and confidence intervals should be provided when p-values are reported (Wilkinson &
APA Taskforce, 1999). Effect sizes and confidence intervals have been slow to be
included until recently when more statistical packages have begun to include effect size
computations within them (Thompson, 2002).
Confidence intervals also help to interpret research results when compared to
previous research in a similar field. A review of previous research would encourage the
researcher to reflect on the causation of differences in their own research vs. prior
research. It would, in effect, enable the researcher to judge the preciseness of the research
design or lack there of (Vacha-Haase & Thompson, 2004).
The effect size and confidence interval for all significant and nonsignificant
results will be calculated. Effect sizes and confidence intervals identified as significant
are reported within the dissertation. Confidence intervals identified as non-significant are
available in Appendix A.

CHAPTER 4
RESULTS
Data from 24 schools in four urban school systems were collected. The data
included CRCT scores for all students in each of the 21 elementary and middle schools. It
included HSGT scores for all 11th grade students in four high schools. Because of the size
of the data set, it was divided into six subsets by content area (mathematics or science)
and by school level (elementary, middle, or high). These divisions allowed for a more
organized and systematic data analysis. The dependent variables were mathematics and
science scaled scores. The independent variables were year, treatment, and student’s
ethnicity. All school data were analyzed in both mathematics and science. The data were
further disaggregated by ethnicity in an effort to identify mean gains or losses in
achievement across and between groups.
Research Question 1 addresses the effect of the PDS2 model on mean student
achievement for mathematics and science across 1 year (see Table 1). When analyzing
data collected for PDS only, I found three of the six ANOVAs to be statistically
significant: elementary schools with science as the dependent variable, middle school
with mathematics as the dependent variable, high school with mathematics as the
dependent variable. However, the overall results indicated no statically significant gains
in mathematics and science means for the PDS2 schools in relation to the comparison
schools for the first year of PDS2 implementation.
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Table 1
Analysis of Growth Over Year
Professional Development Schools
2006
2005
Subj.
M
SD
N
M
SD
Elementary School Level
Math 324.90 30.82 2279 325.13 29.03
Sci.
314.51 23.55 1303 317.22 22.51
Middle School Level
Math 312.70 31.65 2732 316.37 29.13
Sci.
311.85 22.34 2732 312.31 23.61
High School Level
Math 517.83 22.66 1143 522.19 26.71
Sci.
497.12 24.96 1161 497.56 19.53

N

F

p

MSE

d

2180
1204

0.062
8.656

0.803
0.003

897.66
531.48

0.008
0.118

1031
1031

10.501
0.306

0.001
0.580

959.62
515.12

0.118
0.020

1145
983

17.728
0.202

0.000
0.653

613.62
512.31

0.176
0.019

Comparison Schools
2006
2005
Subj.
M
SD
N
M
SD
N
F
p
MSE
d
Elementary School Level
Math 329.12 32.88 1760 330.82 30.77 1814
2.538 0.111
1013.00 0.053
Sci.
315.18 26.09 1039 319.24 22.34 1050 14.608 0.000
589.32 0.167
Middle School Level
Math 309.36 29.20 2505 312.53 29.31
953
8.084 0.004
854.37 0.108
Sci.
310.39 20.33 2505 308.19 21.19
953
7.907 0.005
423.21 -0.107
High School Level
Math 522.75 34.16 1261 528.56 29.19 1445 22.733 0.000
998.84 0.184
Sci.
505.40 23.82 1253 496.65 19.49
919 83.083 0.000
488.00 -0.396
Note. F is F-test value for year effect in ANOVA. p is tail probability for F-test value. MSE = Mean
Standard Error. d = effect size calculated by subtracting means and dividing by the square root of
the MSE.

In the subsequent sections, the findings from the six ANOVA’s which address
research question 2 are discussed. At the end of the chapter, the six research questions are
presented along with a summary of the results which are used to answer the questions.
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Elementary School Mathematics
Elementary CRCT scores were collected from the four urban schools systems for
all PDS and comparison school students participating in the research project. An
ANOVA was run to identify significant differences between the first and second year,
ethnicity, and PDS/comparison schools in the means. The significant differences
identified by the F tests in the ANOVA with CRCT mathematics as the dependent
variable were treatment, ethnicity, and treatment by ethnicity (see Table 2). The statistical
significance of ethnicity by treatment is presented in Figure 1. The Tukey B test showed
no significant difference in the means between African American students’ and Hispanic
students’ achievement (see Table 3). While there was a difference between the means for
African American students and the means for Hispanic students, results from
Asian/Pacific Islander students, multiracial students, and White students showed no
significant difference across all means.
Elementary School Science
An ANOVA was run to identify statistical differences between the means for PDS
and comparison school students in the four systems that participated. The statistical
significant differences identified by the F tests in the ANOVA with CRCT science as the
dependent variable were student ethnicity and treatment (see Table 4). The statistical
significance of ethnicity by treatment interaction is shown in Figure 2. There are multiple
possible explanations for the interaction in Figure 2 that occurs in all six ANOVAs. One
possible explanation is that the matching on ethnicity was made based on 2004 CRCT
data. At that time it was not an effect answering a question asked in the research, but it
could be conceptualized as a source of variation in the ANOVA tables. In reviewing the
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Table 2
Tests of Between-Subjects Effects for Elementary School Students’ Mathematics Scores
Source
Type III Sum of Squares
Corrected Model
359233.658*
Intercept
221267181.733
Year
19.621
Treatment
14847.621
Ethnicity
237168.809
Year * Treatment
121.753
Year * Ethnicity
1768.478
Treatment * Ethnicity
25527.995
Year * Treatment *
1085.793
Ethnicity
Error
7311764.029
Total
867803368.000
Corrected Total
7670997.687
2
2
Note. * r = .047 (Adjusted r = .045).

df
Mean Square
19
18907.035
1 221267181.733
1
19.621
1
14847.621
4
59292.202
1
121.753
4
442.119
4
6381.999
4
271.448
8013
8033
8032

F
20.720
242487.848
0.022
16.272
64.979
0.133
0.485
6.994
0.297

p
.000
.000
.883
.000
.000
.715
.747
.000
.880

912.488

Estimated Marginal Means
StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

350

2

Estimated Marginal Means

345

5
340

4
335

330

325

3

1

320
Comparison Schools

PDS Schools

Treatment

Figure 1. Profile Plot Comparing Estimated Marginal Means from Mathematics Scores of
Elementary School Treatment Groups by Ethnic Group Subsets.

69
Table 3
Post-hoc Analysis Using Tukey B for Elementary School Students’ Mathematics Scores
Ethnicity
Hispanic
African American
Multiracial
White
Asian/Pacific Islander

N
2795
4294
200
237
507

1
324.89
325.37

Subset
2

3

335.90
343.75
344.66

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 912.488. Uses Harmonic Mean Sample Size = 424.360. The group
sizes are unequal. Type I error levels are not guaranteed.

Table 4
Tests of Between-Subjects Effects for Elementary School Students’ Science Scores
Source
Corrected Model
Intercept
Year
Ethnicity
Treatment
Year * Ethnicity
Year * Treatment
Ethnicity * Treatment
Year * Ethnicity *
Treatment
Error
Total
Corrected Total
* r2 = .109 (Adjusted r2 = .101).

Type III Sum of
Squares
280438.373*
30986636.850
22.176
15523.644
2466.894
1145.340
16.638
9903.793
1583.578

df
39
1
1
4
1
4
1
4
4

Mean Square
7190.728
30986636.850
22.176
3880.911
2466.894
286.335
16.638
2475.948
395.894

2296275.316
462824062.000
2576713.689

4556
4596
4595

504.011

F
p
14.267 .000
61480.048 .000
0.044 .834
7.700 .000
4.895 .027
0.568 .686
0.033 .856
4.912 .001
0.785 .534
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Estimated Marginal Means
StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

345

Estimated Marginal Means

340

335

5

330

4
325

2

320

3

315

1
310
Comparison Schools

PDS Schools

Treatment

Figure 2. Profile Plot Comparing Estimated Marginal Means from Science Scores of Elementary
School Treatment Groups by Ethnic Group Subsets.

interactions, no particular pattern was noted. Because the interactions do not address a
research question, the interaction effects would not be considered practically significant.
The Tukey B test showed no significant difference in the means between Hispanic
students and African American students (see Table 5). There was a difference between
the combined subset of means of African American students and Hispanic students
compared to the combined subset of means of Asian/Pacific Islander students and
multiracial students, and the mean for White students was statistically significantly higher
than either of the two other subsets.
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Table 5
Post-hoc Analysis Using Tukey B for Elementary School Students’ Science Scores
Ethnicity
Hispanic
African American
Multiracial
Asian/Pacific Islander
White

N
1516
2511
107
305
157

1
314.18
314.83

Subset
2

3

326.58
327.86
335.20

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 504.011. Uses Harmonic Mean Sample Size = 249.354. The group
sizes are unequal. Type I error levels are not guaranteed.

Middle School Mathematics
Middle school CRCT scores were collected from the PDS and comparison
schools that participated in the project. The statistically significant differences identified
by the F tests in the ANOVA for the middle schools with CRCT mathematics as the
dependent variable were year, ethnicity, and the treatment by ethnicity interaction (see
Table 6).
The statistical significance of ethnicity by treatment interaction is shown in
Figure 3. The Tukey B test identified no significant difference in the means between
African American students and Hispanic students (see Table 7). There was a difference
between the combined subset of means of African American students and of means of
Hispanic students and the combined subset of means of multiracial students and means of
White students, as well as a difference between each of these subsets and the subset of
means of Asian/Pacific Islander students; however, none of these was significant.
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Table 6
Tests of Between-Subjects Effects for Middle School Students’ Mathematics Scores
Source
Corrected Model
Intercept
year
Treatment
Ethnicity
year * Treatment
year * Ethnicity
Treatment * Ethnicity
year * Treatment *
Ethnicity
Error
Total
Corrected Total

Type III Sum of
Squares
819035.362*
221397467.196
9175.882
550.806
423662.605
286.047
3460.354
103076.557
277.998
8409771.687
1055550977.000
9228807.050

df
19
1
1
1
4
1
4
4
4

Mean Square
43107.124
221397467.196
9175.882
550.806
105915.651
286.047
865.088
25769.139
69.499

10748
10768
10767

782.450

F
55.093
282954.171
11.727
0.704
135.364
0.366
1.106
32.934
0.089

p
.000
.000
.001
.401
.000
.545
.352
.000
.986

Note. * r2 = .089 (Adjusted r2 = .087).

Estimated Marginal Means
StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

Estimated Marginal Means

340

2
330

4

320

5

3
310

1

Comparison Schools

PDS Schools

Treatment

Figure 3. Profile Plot Comparing Estimated Marginal Means from Mathematics Scores of Middle
School Treatment Groups by Ethnic Group Subsets.
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Table 7
Post-hoc Analysis Using Tukey B for Middle School Students’ Mathematics Scores
Ethnicity

N

Hispanic
African American
Multiracial
White
Asian/Pacific Islander

2852
6720
168
431
597

1
307.74
309.88

Subset
2

3

321.51
324.46
339.47

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 782.450. Uses Harmonic Mean Sample Size = 478.604. The group
sizes are unequal. Type I error levels are not guaranteed.

Middle School Science
Ethnicity and treatment by ethnicity were identified by the F tests in the ANOVA
as statistically significant (see Table 8). Science scores were used as the dependent
variable. The significance of the ethnicity by treatment interaction is shown in Figure 4.
The Tukey B test identified four distinct, homogenous subsets of the mean scores
associated with ethnicity: a subset of African American students, a subset of Hispanic
students, a subset of multiracial students and White students, and a subset of
Asian/Pacific Islander students (see Table 9). These differences were not significant.
High School Mathematics
The significant differences identified by the ANOVA with mathematics as the
dependent variable were (a) year, (b) treatment, and (c) treatment by ethnicity (see
Table 10). The significance of ethnicity by treatment interaction is shown in Figure 5.
The Tukey B test showed no significant difference in the means between Hispanic
students and African American students (see Table 11). There was a difference between
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Table 8
Tests of Between-Subjects Effects for Middle School Students’ Science Scores
Source
Corrected Model
Intercept
Year
Treatment
Ethnicity
Year * Treatment
Year * Ethnicity
Treatment * Ethnicity
Year * Treatment *
Ethnicity
Error
Total
Corrected Total

Type III Sum of
Squares
285485.526*
134402872.898
471.907
215.117
144215.678
14.983
2593.642
40096.183
970.822

df
19
1
1
1
4
1
4
4
4

Mean Square
15025.554
134402872.898
471.907
215.117
36053.920
14.983
648.411
10024.046
242.706

3126680.739
701509861.000
3412166.265

7201
7221
7220

434.201

F
p
34.605 .000
309540.746 .000
1.087 .297
0.495 .482
83.035 .000
0.035 .853
1.493 .201
23.086 .000
0.559 .692

Note. * r2 = .084 (Adjusted r2 = .081).

Estimated Marginal Means

330

Estimated Marginal Means

325

320

StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

2

5
4

315

310

305

3

1

300
Comparison Schools

PDS Schools

Treatment

Figure 4. Profile Plot Comparing Estimated Marginal Means from Science Scores of Middle
School Treatment Groups by Ethnic Group Subsets.
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Table 9
Post-hoc Analysis Using Tukey B for Middle School Students’ Science Scores
Subset
Student Ethnicity
Hispanic

N
2207

African American

4050

1
306.24

2

3

4

310.34

Multiracial

132

320.80

White

344

323.30

Asian/Pacific Islander

488

323.30
325.59

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 434.201. Uses Harmonic Mean Sample Size = 377.874. The group
sizes are unequal. Type I error levels are not guaranteed.

Table 10
Tests of Between-Subjects Effects for High School Students’ Mathematics Scores
Source
Corrected Model
Intercept
Year
Treatment
Ethnicity
Year * Treatment
Year * Ethnicity
Treatment * Ethnicity
Year * Treatment *
Ethnicity
Error
Total
Corrected Total

Type III Sum of
Squares
776373.315*
333942064.329
16776.774
15455.273
428364.197
256.692
5191.642
25419.523
3124.606

df
19
1
1
1
4
1
4
4
4

Mean Square
40861.753
333942064.329
16776.774
15455.273
107091.049
256.692
1297.911
6354.881
781.151

3403060.323 4974
1371101802.000 4994
4179433.638 4993

684.170

Note. * r2 = .186 (Adjusted r2 = .183).

F
59.725
488098.262
24.521
22.590
156.527
0.375
1.897
9.288
1.142

P
.000
.000
.000
.000
.000
.540
.108
.000
.335
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Estimated Marginal Means
StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

5

Estimated Marginal Means

550

2
540

4

530

3
520

1

Comparison Schools

PDS Schools

Treatment

Figure 5. Profile Plot Comparing Estimated Marginal Means from Mathematics Scores of High
School Treatment Groups by Ethnic Group Subsets.

Table 11
Post-hoc Analysis Using Tukey B for High School Students’ Mathematics Scores
Subset
StudentEthnicity
African American
Hispanic
Multiracial
Asian/Pacific Islander
White

N
3299
648
80
400
567

1
517.14
518.36

2

3

4

530.43
540.78
550.35

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 684.170. Uses Harmonic Mean Sample Size = 268.170. The group
sizes are unequal. Type I error levels are not guaranteed.
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African American/Hispanic means, Multiracial, Asian/Pacific Islander and White across
all means but not at a significant level.
High School Science
Ethnicity and treatment by ethnicity were the significant differences identified by
the ANOVA using science as the dependent variable (see Table 12). The significance of
ethnicity by treatment interaction is shown in Figure 6. The Tukey B test identified four
distinct, homogenous subsets of the mean scores associated with ethnicity: a subset of
African American students, a subset of Hispanic students, a subset of Asian/Pacific
Islander students and multiracial students, and a subset of White students (see Table 13).
These differences were not significant.
School Assessment Using Adequate Yearly Progress
Adequate yearly progress by PDS and comparison schools changed very little
over the 1-year period (see Figure 7). In 2004, 100% of the PDS elementary schools
made AYP while 100% of the comparison elementary schools also made AYP. In 2005,
the same held true. No elementary school was placed on the “needs status” list for 20062007. For middle schools in 2004, 75% made AYP for PDS while 0% made AYP for the
comparison schools. In 2005, 75% of the PDS schools made AYP, but one school did not
meet AYP that had the previous year and one school that did meet AYP the previous year
did. For comparison schools 50% made AYP in 2005.Two PDS schools were on the
needs status list, one for the 3rd year and one for the 6th year. If the school does not meet
AYP during year 6, the school must be restructured with new administration and faculty
hired. Four of the comparison schools were found on the needs status list for 2006-2007.
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Table 12
Tests of Between-Subjects Effects for High School Students’ Science Scores
Source
Corrected Model
Intercept
Year
Ethnicity
Treatment
Year * Ethnicity
Year * Treatment
Ethnicity * Treatment
Year * Ethnicity *
Treatment
Error
Total
Corrected Total

Type III Sum of
Squares
365328.678*
31783292.686
78.142
16964.030
2859.257
2302.849
7.131
4138.015
2255.106
1852283.311
1079174580.000
2217611.989

Note. * r2 = .165 (Adjusted r2 = .158).

df
35
1
1
4
1
4
1
4
4

Mean Square
F
10437.962
24.119
31783292.686 73440.435
78.142
0.181
4241.008
9.800
2859.257
6.607
575.712
1.330
7.131
0.016
1034.504
2.390
563.777
1.303

4280
4316
4315

p
.000
.000
.671
.000
.010
.256
.898
.049
.267

432.776

Estimated Marginal Means
StudentEthnicity
1. African American
2. Asian/Pacific
Islander
3. Hispanic
4. Multiracial
5. White

Estimated Marginal Means

5
520

2
4

500

1
3

Comparison Schools

PDS Schools

Treatment

Figure 6. Profile Plot Comparing Estimated Marginal Means from Science Scores of High School
Treatment Groups by Ethnic Group Subsets.
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Table 13
Post-hoc Analysis Using Tukey B for High School Students’ Science Scores
Subset
Ethnicity
Hispanic
African American
Multiracial
Asian/Pacific Islander
White

N
466
3222
55
251
322

1
491.58

2

3

4

497.39
504.09
509.15
524.11

Note. α = .05. Means for groups in homogenous subsets are displayed. Based on Type III Sum of Squares.
Error term is Mean Square(Error) = 432.776. Uses Harmonic Mean Sample Size = 180.325. The group
sizes are unequal. Type I error levels are not guaranteed.

One middle comparison school was in year 1, one was in Year 2, one was in Year 3, and
one was in Year 6. Only one of the four PDS high schools met AYP in 2004. In 2005,
again only 25% met AYP. The school that had previously made AYP did not in 2005 and
one that did not in 2004 did make the AYP list in 2005. Comparison schools were similar
to the PDS schools. in 2004, 25% made AYP and in 2005, again, 25% made AYP. The
school that had previously made AYP did not in 2005, and one that did not in 2004 did
make the AYP list For PDS high schools, two were on the needs status for Year 1, one
for Year 2, and one for Year 3. In 2005, comparison schools had two in Year 1.
Correlating Change in Proportion Effect Sizes to Hedges's g Effect Sizes
In the previous section, the Adequate Yearly Progress of the PDS and comparison
schools was discussed. One required aspect of AYP is based on the proportion of students
at or above a specified cut score on the CRCT or HSGT. In this section, the change in
proportions of students passing across the first year of the PDS implementation is
examined in more detail. More specifically, the change in proportions passing using AYP
standards is investigated to see the agreement, if any, with the change in scaled scores
measuring academic achievement across the year.
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Figure 7. Ethnic Groups Scatterplots for Differences in Proportion Passing Across Baseline
Compared to Year 1 and Scaled Score Effect Sizes for CRCT or HSGT. Each data point is the
effect size measured as difference in proportions (Year 1 minus baseline year) and the effect size
for scaled scores measured by Hedges’s g (Year 1 minus baseline year).
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Two different conceptual ways of measuring achievement change over a year are
in terms of scale score changes and proportion changes based on a cut-score for passing.
More specifically, for a given ethnic group, if the proportion passing increased from the
baseline year to Year 1, it might be expected that the mean scale scores measuring
achievement would increase from the baseline year to Year 1. This was the thought
behind asking Research Question 6: From the baseline year CRCT and HSGT to the end
of the first year within a given ethnic group, is there a correlation between the proportion
passing change on the CRCT and HSGT for mathematics or science and Hedges's g
effect size? The cut-score used for passing in this research question is the one used for
Adequate Yearly Progress.
To investigate this research question for mathematics, I created a data set in the
following manner. For all the elementary PDSs together, effect sizes were computed for
change by subtracting baseline year from Year 1 in the effect size measures. There were
five ethnic groups in the study, thus for the PDS elementary schools, there were five pairs
of proportion type effect sizes and Hedges's g effect sizes. For the comparison elementary
schools, there were also five pairs of proportion type effect sizes and Hedges's g effect
sizes. In a similar manner, the middle schools would contribute 10 effect sizes and the
high schools would contribute 10 effect sizes. Hence, in total, there were 30 pairs of
effect sizes for mathematics. Using the same approach as when mathematics scores were
the dependent variable, science scores as the dependent variable for ethnic groups
resulted in another 30 effect sizes.
There are several ways of computing the effect sizes for the difference in
proportions. One way is just to subtract the proportion passing at the end of the first year
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from the proportion passing at baseline year. Another way is to take the arcsine of the
proportions in order to improve the scaling towards more equal units. When using just the
difference in proportions, the numerical values for these pairs of effect sizes consisting of
differences in proportions and Hedges's g are shown in Appendix B. The scatter plots of
these pairs of effect sizes for mathematics and science are presented in Figure 7. The
Pearson correlation for the complete data set (n = 30) for mathematics was .363
(p < .005). The Pearson correlation for the complete data set (n = 30) for science was
.613 (p < .001).
These scatter plots suggested the presence of outliers in the data. (The outliers are
identified in the tables in Appendix B.) In particular, the extreme points typically were
with small groups of different students in a particular ethnic group across the two test
administrations which could account for dramatic changes. When the outliers were
removed, the correlations between the proportion effect sizes (measured as just the
change in the proportions) and Hedges's g were not statistically significant. In particular,
with the outlier removed in mathematics, the Pearson correlation was .028 (n = 29,

p = .885). With the three outliers removed when science was the outcome variable, the
Pearson correlation was .048 (n = 27, p = .813). It should be noted that if the outliers
were left in the data, then the correlations would be statistically significant; thus, the
decision to remove the outliers is of consequence.
Another effect size measure for changes in proportions defined as the arcsine of
proportion 1 minus the arcsine of proportion 2 (Becker, 1994, p. 237), designated as b
where b = arcsin(p1) − arcsin(p2). After removing an outlier in the scatter plot, the
Pearson correlation was run for the mathematics scores between the difference of the
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arcsine transformed proportions and Hedges's g effect sizes. The Pearson correlation was
−.136 (n = 29, p = .482), which was not statistically significant.
In a similar fashion, after removal of outliers, the Pearson correlation was
computed for the science scores between the difference of the arcsine transformed
proportions and Hedges's g effect sizes. The Pearson correlation was −.044 (n = 27,

p = .827), which did not obtain statistical significance. The data set used for this
correlation is provided in Appendix B.
A different arcsine transformation for change in proportions is given by Cohen
(1987, p. 181). More specifically, Cohen’s formula for an effect size index based on
differences in proportions, designated by h, is
h = 2 arcsin p1 − 2 arcsin p 2 .

Cohen states that this transformation, h, provides a solution to the issue of scale of equal
units of detectability.
With the outliers removed, the Pearson correlation between Cohen’s h effect size
for proportion change and Hedges’s g effect size for scaled scores for mathematics is
−.128 (n = 29, p = .508). Removing the three outliers when science scores are the
outcome variable, the Pearson correlation is −.023 (n = 27, p = .910).
Thus, using three different ways of computing effect size for the difference of
proportions, the relationship between change in proportions over a year for different
ethnic groups was not associated with the change in means over a year on the scaled
scores. It was expected that there would be a positive correlation; hence, a finding of no
correlation is a practically significant result. One implication of this finding is that a
better understanding of student achievement would be given by reporting not only the
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proportion of an ethnic group which passed each year but also the mean achievement
scaled scores for both the passing and not passing groups for each year.
Conclusions

Research Question 1
Research Question 1 addressed the effect of PDS2 model on mean student
achievement for mathematics and science across the study’s year. Without regard to the
comparison schools, six ANOVAs were run for professional development schools only.
Three of the six ANOVAs were statistically significant: elementary schools with science
as the dependent variable, middle school with mathematics as the dependent variable,
high school with mathematics as the dependent variable (see Table 1).

Research Question 2
Research Question 2 dealt with the difference in achievement test score means
between PDS2 feeder pattern schools and comparison schools. There was no statistically
significant year (baseline versus Year 1) by treatment interaction (professional
development schools vs. comparison schools) in any of the six ANOVAs. However, there
were some effects that were statistically significant. As shown in Table 2, in elementary
school mathematics, there were significant between-subject effects with treatment,
ethnicity, and treatment by ethnicity interaction. As shown in Table 4, in elementary
school science, there were significant between-subject effects with treatment, ethnicity,
and treatment by ethnicity interaction. As shown in Table 6, in middle school
mathematics, there were significant between-subject effects with year, ethnicity, and
treatment by ethnicity interaction. As shown in Table 8, in middle school science, there
were significant between-subject effects with ethnicity and treatment by ethnicity
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interaction. As shown in Table 10, in high school mathematics, there were significant
between-subject effects with year, treatment, ethnicity, and treatment by ethnicity
interaction. As shown in Table 12, in high school science, there were significant betweensubject effects with treatment, ethnicity, and treatment by ethnicity interaction. In
contrast to Research Question 1, when the comparison schools are included and
incorporated an ethnic group factor and interaction, there are no longer statistical gains
from year 2005 to year 2006 (see Table 1). Thus, the PDS2 model did not change mean
student achievement in comparison to the comparison schools over the initial year of
implementation.

Research Question 3
Research Question 3 addressed the Adequately Yearly Progress status of both
PDSs and comparison schools when the baseline year is compared to the end of the first
year. Adequate Yearly Progress status did not significantly change between the baseline
year and Year 1 (see Table 14). While several schools did meet Adequately Yearly
Progress, several others did not.

Research Question 4
Research Question 4 addressed the existence of the achievement gap in 24 schools
averaged across 2 years of testing. These data provide contextual information for the
study. All six ANOVAs, when analyzing the data for mean difference between ethnic
groups, were statistically significant collapsing across year (baseline vs. Year 1) and
treatment (PDS vs. comparison school; see Tables 2, 4, 6, 8, 10, 12).
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Table 14
AYP Status Over Year
Treatment
Category
PDS
PDS
PDS
PDS
PDS
PDS
PDS
PDS
PDS
PDS
PDS
PDS
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison
Comparison

Educational
Group
Elementary
Elementary
Elementary
Elementary
Middle
Middle
Middle
Middle
High
High
High
High
Elementary
Elementary
Elementary
Elementary
Middle
Middle
Middle
Middle
High
High
High
High

AYP
2004-05
Met
Met
Met
Met
Met
Not Met
Met
Met
Met
Not Met
Not Met
Not Met
Met
Met
Met
Met
Not Met
Not Met
Not Met
Not Met
Not Met
Not Met
Not Met
Met

AYP
2005-06
Met
Met
Met
Met
Met
Met
Met
Not Met
Not Met
Not Met
Not Met
Met
Met
Met
Met
Met
Met
Not Met
Met
Not Met
Met
Not Met
Not Met
Not Met

Needs Status
2006-07
n/a
n/a
n/a
n/a
n/a
Year 6
n/a
Year 3
Year 1
Year 3
Year 1
Year 2
n/a
n/a
n/a
n/a
Year 6
Year 1
Year 3
Year 2
n/a
Year 1
n/a
Year 1

Research Question 5
Research Question 5 addressed the issue of closing the gap. As shown in
Chapter 4, there were no year-by-ethnicity interactions that were statistically significant.
Hence, I concluded that there is no evidence that the gap did not close during this 1-year
period.
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Research Question 6
As previously discussed in this chapter, after removing outliers, all correlations
between the change over 1 year in proportion passing with the change over 1 year in
scaled scores were not statistically significant (see Appendix C). Until it is shown that
there is a high correlation between change in proportion passing and change in CRCT
scaled scores for different ethnic groups, there should be dual reporting of both
proportion passing and scaled scores for achievement. This finding suggests a reporting
weakness in No Child Left Behind Act of 2001.

CHAPTER 5
DISCUSSION
Research Questions
Six research questions guided my investigation of student achievement in
mathematics and science during the first year of implementation of the professional
development school model at 12 urban schools at the elementary school, middle school,
and high school levels.
1.

How does the PDS2 model affect mean student achievement in
mathematics and science as measured by the Georgia Criterion Referenced
Competency Tests and Georgia High School Graduation Tests?

2.

Are there significant differences in mean achievement test scores between
PDS2 feeder pattern schools and comparison schools?

3.

From the baseline year to the end of the first year, how many PDSs and
comparison schools have changed their Adequate Yearly Progress status
and in what direction?

4.

Is there a mean difference between ethnic groups on the scaled scores of
the CRCT and HSGT for mathematics and science?

5.

From the baseline year CRCT and HSGT to the end of the first year by
ethnic groups, is there a mean difference in scaled scores on the CRCT
and HSGT for mathematics or science?
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6.

From the baseline year CRCT and HSGT to the end of the first year for
different ethnic groups, is there a correlation between the proportion
passing change on the CRCT and HSGT for mathematics or science and
Hedges’s g effect size?
Discussion

The first two research questions are concerned with the effect of the PDS model
on student achievement between PDS baseline and Year 1 and between PDS and
comparison schools. In the PDS2 research project, individual achievement test scores
were collected at the elementary, middle, and high school levels in both PDS and
comparison schools. A quasi-experimental research model was used with comparison
schools matched to PDS schools. Student achievement in mathematics and science, used
as the dependent variable, was the primary research method used to make a decision
about the efficacy of Year 1 PDS implementation.
Collection and analysis of achievement test scores have also been an important
part of previously conducted PDS research studies. In three major PDS research studies,
significant difference in achievement test scores were often difficult to obtain. The
Benedum Collaborative Model of Teacher Education (Hoffman et al., 1997, p. 36)
included standardized student achievement test scores as a portion of the research model.
The Stanford Achievement Test-9 (SAT-9) scores were collected at the elementary,
middle, and high school levels. It was noted that most of the PDS schools participating in
the project lacked baseline data. The researcher compared achievement test scores with
state and county averages to determine an increase or decrease in scores. Statistically
significant scores were found in grades 6, 7, and 8 with the largest gains being made in
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mathematics. Ultimately, Van Dempsey decided it was more important to examine the
magnitude of the difference through the use of effect sizes in addition to calculating
statistical significance. This decision was made because while some test scores may have
been of a substantial magnitude they did not achieve statistical significance. There was a
similar occurrence in the PDS2 research model. Although this study PDS2 did include
baseline data instead of relying on state and county averages, it was difficult to obtain
statistically significant differences in the achievement test scores. Calculation of effect
sizes and confidence intervals were included in the original research design in an effort to
allow me to examine the magnitude of the difference.
Along with the quantitative analysis of student achievement scores, the Benedum
Collaborative Model of Teacher Education (Hoffman et al., 1997) also included student,
intern, and teacher interviews along with collaborative partner interviews. Qualitative
interview methods were included in an effort to get at the less quantifiable professional
development school variables. An effort was made in the research model to tease out less
quantifiable strands that directly affected student achievement. No consideration was
given for the level of development of the PDS school. All PDSs were included, those
newly formed as well as PDSs that were several years old.
A second large-scale PDS research study, the Houston Consortium, collected
achievement test data in 16 elementary PDS schools. The data were collected over a
baseline plus 2-year period and included qualitative data collection in the research design.
Achievement test scores were collected, and student time-on-task and teacher
observations were made. The research results showed that teachers in PDS schools had
increased test scores and that they were also more encouraging and responsive to
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students’ academic needs. The PDS research project used an elementary, middle, and
high school feeder pattern spanning all grade levels. The elementary research model was
the cleanest with one teacher assigned to one specific class. This model is not available to
middle and high schools because students have multiple teacher assignments. The
multiple teacher assignments make teacher–student–test score linkage much more
complicated and confounding. High School PDSes are the most difficult to research
primarily because of the use of multiple teachers for individual students. The Houston
Consortium chose to use only elementary schools for their PDS research. In fact, the
majority of PDS research conducted has taken place in elementary schools. The
Consortium also looked at data over a baseline plus 2-year implementation period during
which there was significant change in academic achievement test scores. The PDS2
model chose to use an elementary, middle, high school feeder pattern that makes teacherstudent-test scores linkage much more difficult. I suspect that the degree of teacher
participation in the PDS model can make a difference in academic achievement. This
would be particularly true at the middle and high school level. The Houston Consortium
analyzed data over multiple years. The PDS2 research only looked at Year 1
implementation. I believe that multiple years of data collection would give the best
opportunity for identifying standardized student achievement gain.
The third major study was the State of Maryland PDS research study. This study
used only PDS schools that were in their fourth year of implementation or older. The idea
of using more mature PDS schools was to collect data from PDS schools that had a fully
implemented PDS model over several years with teachers dedicated to the mission of the
PDS. State standardized test scores were collected over a 7-year period and analyzed for
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trends. PDS test scores were compared to state test result data. The Maryland PDS
research also included action research in an effort to understand the teaching and learning
process better. Recommendations that came from this research included the use of
alternative assessments, journals, and report cards and the use of culturally relevant
practices, strategies, and content. It was recommended that additional qualitative research
methods be used to capture the intangible educational improvements inherent in the PDS
model. The PDS2 research is focused on studying schools that are in the beginning phase
of PDS implementation. Administration and faculty must be in agreement on PDS model
implementation before student achievement impact can be seen. I would suspect that the
increase in academic achievement test score improvement would increase as the PDS
school begins to develop and mature over time.
Although there are major differences in the research design of the four major
research projects being discussed, several research design recommendations can be made.
It seems that using a quasi-experimental design would be useful to help justify the
academic achievement students could potentially make in a fully developed PDS school.
Also, using PDS schools that have been established for at least 4 years levels the research
playing field. It is not reasonable to expect a significant difference in standardized test
scores with PDS schools that are in their initial development. Implementation of a PDS
plan is complicated and requires total administration and faculty buy in. Previous
research and PDS2 research has shown that it is difficult to show a difference in
standardized achievement test schools during the first several years of implementing a
PDS model.

93
In this dissertation, I delimited myself by choosing to use only quantitative data
for analysis. In the three previous research studies, qualitative components were included
in the research design. Teitel (2003b) speaks to the intrinsically qualitative nature of the
professional development school movement because of the many unquantifiable variables
associated with education in general and PDS in particular. Including the use of student,
intern, and teacher interviews, parent and faculty focus groups, journals, report cards and
student and teacher portfolios would provide additional information that would help in
isolating PDS effects from other confounding variable. Many researchers are in
agreement that it is difficult to account accurately for educational variables that are
intertwined, making them difficult to identify. As researchers begin to identify these
variables, it will be easier to determine if particular PDS programs are successes or
failures.
Coupling the use of student achievement data with qualitative data analysis is the
best chance the PDS movement has to show that an educational difference can be made.
Continuous systematic PDS research is important in order to assess the effectiveness of
the PDS implementation. Perhaps even more important is an agreement on what the
minimum requirements are for PDS implementation so that the movement can become
more standardized. While most PDS researchers do not agree with standardization,
without some agreement evaluation of the PDS program is difficult. Inability to show that
the PDS model is effective may negatively affect the PDS movement.
Adequate Yearly Progress status did not significantly change between the baseline
year and Year 1. While different PDS and comparison schools met AYP and did not meet
AYP, the numbers remained the same. Of greater concern are the schools that did not
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make AYP going into the 6th year. Failure to make AYP during the 2006-07 year will
trigger a complete school restructuring from the administration to the faculty. Two
middle schools fall into this category. One is a PDS2 school and one is a comparison
school. The other schools have more time to meet the AYP standards before possible
restructuring.
From the data collected for the PDS2 grant, there were significant mean main
effects collapsing over years and treatment implementation in all six ANOVAS. The data
showed that in many cases, White students and Asian students had higher mean
achievement than Hispanic students and African American students. One discovery was
that while academic gaps were identified between ethnicities and while there were
minimal closure of these gaps in some instances, the differences were not statistically
significant except for middle and high school mathematics when collapsed over years.
Collapsing across ethnic groups showed no statistically significant difference of means
for mathematics or science in elementary school.
This data set also showed that there was no statistically significant closure of the
achievement gap. With the current conversation around the closure of the achievement
gap between ethnicities, this is a practically significant and important finding. Based on
these findings, researchers can see that it is important to continue to analyze achievement
gap data by ethnicity to increase the likelihood of making good policy choices and
producing beneficial educational practice. Longitudinally collected PDS data are
beginning to document the positive and/or negative effects of PDS on student
achievement.
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One surprising research discovery was the relationship between the change in
proportion passing across the year and the change in scale scores across the year. In other
words, two different ways of measuring achievement change over a year are in terms of
scale score changes and proportion changes based on the cut score for passing. With
outliers removed, it was found that there was essentially no correlation between these two
measures of academic achievement. This has educational policy implications. In looking
at the data, it appears that student scores falling near the cut score may have been pushed
over to passing. The implication is that these students may have received special
treatment because they were identified as the easiest to bump up to passing. When these
students’ scores rise above the cut-off score, this causes the mean achievement for
students passing to decrease. It would actually appear that student learning had decreased
when in fact the number of students attaining the cut score had not. As the pass rate is
inflated, those that are failing are failing with significantly lower scores, causing, I
believe, a different, potentially worse teaching and learning situation for teachers the next
year. It could be inferred that based on current AYP policy teachers are now teaching to
the students who fall on the “bubble” and are very close to making the AYP cut score.
This could leave students who achieve at much higher levels unchallenged and students
who are failing significantly educationally underserved.
Because of the near zero correlation between the scale score changes and
proportion passing changes, I would tentatively call for additional research in this area so
that prevailing educational policy concerning AYP pass rates could be studied and
revised if needed. One piece of evidence that this research has produced is that in the case
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of these student scores, it should be asked why there is a near zero correlation between
these two indicators of academic achievement.
In holistically reviewing the total PDS2 data collected, I found that there was no
overall significant difference attributable to the PDS2 intervention. One possible reason
that this occurred is that reform at the school level seldom occurs meaningfully in a short
period (Southern Regional Education Board, 2006), although some changes may be
observable. Previous PDS studies have not shown significant change during the first year
of implementation of a project. In fact, the majority of large PDS research studies use a
minimum of 2 years and up to 7 years when comparing data. The Maryland PDS project
collected data over 7 years in an effort to give a more stable picture of the PDS
implementation. Also, including more qualitative methods such as focus groups, and
teacher and student interviews and portfolios will help provide a more holistic view of
PDS2.
One assumption which appeared to be supported was that the science and
mathematics tests between years were reasonably equated, although this was not
specifically tested. When this research was initially conceptualized, I planned to look at
all test scores included on the CRCT and HSGT. That plan was soon changed because the
Georgia Department of Education made the decision to change the tests to in an effort to
realign the tests with the new Georgia Performance Standards. State officials verified that
only mathematics and science could be used because of the realignment of the tests and
because a calibration statistic had not been published. Still several of the participating
schools were given new mathematics and/or science tests based on the new performance
standards, causing a problem with the original statistical method to be used. Originally
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three MANOVAS were to be run; however, because of the change in tests even within
mathematics and science, this was not possible. Often students had mathematics tests that
had not been changed but had science tests that had been changed, and the reverse was
true in some cases. The missing science scores at some grade levels resulted in the use of
six ANOVAs for statistical analysis rather than three MANOVAs, which would have had
considerable missing data.
Another assumption was that the data provided by the school systems were
accurate and as requested. Because the data set was large, it required a great deal of
expertise by the school system data manager. The assumption is that the data manager
reported the data accurately as requested for all students and subjects. A great deal of
time was spent preparing the data for analysis; however, the ultimate quality of the data
set rests with the system reporting the data.
Limitations
Several limitations of the study were identified. First, it is possible that the PDS2
intervention dosage was low. Because the schools were in the initial phase of becoming a
PDS, it is safe to assume that not all of the PDS interventions written into the PDS2 grant
were implemented. In fact, several of the interventions were not implemented until well
into Year 2. Another factor could be that analyzing data at the student level and reporting
it at the system level does not give the true picture of the PDS2 intervention. I would
suggest that a better way to evaluate PDSs would be to do so at the student and teacher
level of specific classrooms. These classrooms would be identified as PDS classrooms
with more than one intern placed within the class and all participating in a biweekly
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professional learning community. There would be more control of the PDS2 intervention
and easier data collection.
Second was the use of an untreated comparison group design with separate pretest
and posttest samples. This design is the most frequently used in the social sciences but is
difficult to draw causal conclusions because of internal threats to validity.
The third limitation is related to the use of student achievement as the dependent
variable. Because identifying specific educational strands (independent variables) and
activities related to them are difficult, identifying direct causation links from variable to
outcome is virtually impossible.
Implications
The findings for Research Question 6 have policy implications. With outliers
removed from the data, the finding of no correlation between changes in proportions
passing across a year with changes in scaled score achievement across a year has policy
implications for reporting Adequate Yearly Progress. In particular, if the proportion
passing increases, it is possible for the mean scale score achievement to decrease. Thus, a
much better understanding of the students’ passing and their achievement is given by
reporting both the proportion passing for a year and the mean scaled score achievement
for both the students’ passing and not passing. In fact, not reporting the data fully may
lead to less discussion of important academic issues. Currently the Georgia Department
of Education only reports pass rates based on predetermined cut scores. I believe the
current type of reporting encourages teachers to teach to the students just under the
passing cut score so that pass rates will improve, potentially leaving gifted students and
failing students academically underserved. This method gives no recognition or credit to
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teachers of students or students who exceed standards above 350. Conversely, no credit is
given to the teachers of students or students who increase failing scores significantly but
not to passing. Reporting both scores would give parents, teachers, and students a clearer
understanding of the academic achievement made during the time period being tested.
The results of my research suggest that reporting of both the proportion passing for a year
and the mean scaled score should be instituted so that there is a better understanding of
academic achievement for each student until there is a high statistical correlation between
the two scores.
Future Research
Because it is difficult to obtain differences in standardized achievement test
scores for systems and schools over a period of 1-2 years, future studies should include
the use of qualitative research methods. The inclusion of qualitative research methods
would give additional ways to identify intertwined educational strands that affect the
academic achievement of students within a PDS setting. Considering the inclusion of
student, intern, and teacher interviews, parent and faculty focus groups, student and intern
journals, report card data, and student, intern, and teacher portfolios would give
additional important information on the efficacy of the PDS2 program and its impact on
student academic achievement.
After conducting the research, I also found that consideration should also be given
to the level of development of the PDS. Most studies that obtain a significant difference
in standardized achievement test scores are conducted with schools that have been a PDS
for 4 years or longer. Collecting data from schools that are in the first few years of
implementation does not give a meaningful picture of the impact of the PDS model.
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Many new PDS programs require a minimum of 2 years for initial implementation of the
program for there to begin to be a difference in the program delivery at the school level.
The fact that my data were collected from the first year of implementation gives a clear
snapshot of baseline data collected but does not give a true picture of the potential impact
of the program on student achievement.
Difficulties have also been encountered in the assignment of university faculty to
specific school sites. It is much easier to identify and assign an Early Childhood
Education university faculty member to an elementary school because of their multiple
subject expertise. In my research, I found that it was much easier to link academic
achievement data to elementary teachers and university faculty than in middle and high
schools where this type of linking becomes more complex as the number of teachers and
subjects per student grows. Also, with the PDS2 model, only one university faculty
member was assigned to each middle and high school, and that faculty member had
expertise in only one subject area. This left a huge gap in the delivery of professional
development services in areas outside the university faculty’s expertise. In the future, the
use of teams of university faculty with multiple areas of expertise should be considered
for middle and high schools.
Also under discussion is the possibility of researching how the PDS2 model
affects several classrooms within one school as opposed to the entire school or system.
The proposed Teacher-Intern-Professor (TIP) approach places several interns in two or
more classrooms with a professor using the PDS2 model. The cooperating teachers and
the university faculty members are matched based on content area and all participate in a
bi-weekly learning community. Both quantitative and qualitative data would be collected
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to document the use of the model and student achievement. The TIP model would allow
for a more focused PDS2 implementation and documentation of student academic
achievement.
Three of the six ANOVAs showed significant change in achievement means for
the PDS schools when using the PDS school data only. However, when data from both
PDS schools and matched comparison schools were analyzed, the overall results
indicated no statistically significant gains in mathematics and science means for the
professional development schools in relation to the comparison schools for the first year
of professional development school implementation. While the study did not show
statistically significant gains, it does provide baseline data for other potential research
projects as well as an opportunity for data driven adjustments in the implementation
and/or model of the grant. There are several additional studies that could come from the
data collected for this dissertation but were beyond the scope of this work. Additional
data were collected on gender, ESOL, and special education.
Finally, an outcome of this study shows that in the future, continuous systematic
PDS data collection over time will be the best test of the efficacy of the program. I would
encourage additional studies over the life of the PDS2 grant so that a solid research base
could be established for future PDS researchers. Future researchers should be able to use
this project to build upon when seeking to conduct similar analysis of professional
development schools or schools implementing similar reform.
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APPENDIX A
Description of Baseline and Year 1 PDS Participants’ Scores in Mathematics
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NYear1
2180
871
174
1013
65
57
2196
1113
158
825
27
73
1145
743
116
215
20
51

Nbaseline
2279
1013
186
978
58
44
3557
1913
271
1191
49
133
1143
769
119
177
20
58

MYear1
325.13
323.14
341.59
322.51
333.58
342.07
315.95
317.33
343.23
307.67
321.74
327.11
522.19
518.02
542.40
520.34
525.60
543.41

Mbaseline
324.90
324.00
344.46
320.77
333.50
343.66
312.35
312.50
339.01
304.15
316.69
327.70
517.83
515.24
534.71
513.12
524.50
529.24

SDYear1
29.031
28.081
27.500
27.500
27.960
39.252
27.871
25.877
28.241
26.303
30.698
27.496
26.713
24.688
27.553
25.980
24.641
27.046

SDbaseline
30.824
30.212
30.360
29.248
36.245
34.465
30.818
28.460
36.190
27.951
33.500
37.579
22.661
21.633
22.753
20.772
27.912
20.464

Effect sizes compare baseline to Year 1 for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
0.007677
0.007675
-0.051040
0.066394
Elem
1
-0.029410
-0.029390
-0.119970
0.061181
Elem
2
-0.098920
-0.098710
-0.305560
0.108129
Elem
3
0.061328
0.061305
-0.026580
0.149191
Elem
4
0.002490
0.002474
-0.351550
0.356503
Elem
5
-0.042690
-0.042360
-0.435730
0.351008
Middle
Total
0.121099
0.121083
0.067846
0.174321
Middle
1
0.175392
0.175348
0.101326
0.249370
Middle
2
0.126018
0.125796
-0.070570
0.322164
Middle
3
0.128991
0.128943
0.040073
0.217813
Middle
4
0.155179
0.153601
-0.316800
0.624003
Middle
5
-0.017170
-0.017110
-0.302610
0.268394
High
Total
0.176007
0.175949
0.093839
0.258059
High
1
0.119907
0.119848
0.018931
0.220765
High
2
0.304718
0.303736
0.046532
0.560939
High
3
0.303726
0.303142
0.103086
0.503197
High
4
0.041782
0.040952
-0.578920
0.660823
High
5
0.596188
0.591999
0.207635
0.976364
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White.
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Description of Baseline and Year 1 PDS Participants’ Scores in Science
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NYear1
1204
502
102
543
27
30
1031
535
79
370
13
34
983
711
59
176
15
22

Nbaseline
1303
611
109
521
34
28
2732
1118
270
1167
49
128
1161
807
109
173
17
55

MYear1
317.22
317.01
330.76
313.06
328.33
339.93
312.31
314.63
326.80
304.06
321.38
328.41
497.56
497.93
504.97
491.11
500.00
515.91

Mbaseline
314.51
312.45
329.02
311.83
324.82
340.32
311.85
314.25
324.93
304.84
320.10
324.16
497.12
495.78
509.93
489.73
506.71
511.73

SDYear1
22.506
20.594
24.495
21.732
21.623
27.062
23.610
23.466
25.380
20.474
28.829
18.032
19.527
18.694
23.142
18.626
21.514
21.743

SDbaseline
23.548
22.686
24.582
21.834
26.621
27.174
22.342
20.577
25.554
20.374
24.044
23.503
24.964
25.441
23.741
20.340
21.523
19.122

Effect sizes compare baseline to Year 1 for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
0.117553
0.117518
0.039099
0.195937
Elem
1
0.209486
0.209345
0.090957
0.327732
Elem
2
0.070905
0.070650
-0.199450
0.340747
Elem
3
0.056469
0.056429
-0.063800
0.176654
Elem
4
0.143007
0.141181
-0.364680
0.647044
Elem
5
-0.014380
-0.014190
-0.529220
0.500845
Middle
Total
0.020268
0.020264
-0.051380
0.091905
Middle
1
0.017630
0.017622
-0.085420
0.120661
Middle
2
0.073290
0.073132
-0.177640
0.323901
Middle
3
-0.038240
-0.038220
-0.155170
0.078726
Middle
4
0.051049
0.050408
-0.561140
0.661952
Middle
5
0.189025
0.188137
-0.190570
0.566846
High
Total
0.019440
0.019433
-0.065520
0.104387
High
1
0.095411
0.095364
-0.005510
0.196235
High
2
-0.210760
-0.209810
-0.527390
0.107773
High
3
0.070789
0.070636
-0.139270
0.280542
High
4
-0.311820
-0.303960
-1.002260
0.394345
High
5
0.210148
0.208040
-0.287490
0.703565
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White.
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Description of PDS and Comparison Participants’ Baseline Scores in Mathematics
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NPDS
2279
1013
186
978
58
44
3557
1913
271
1191
49
133
1143
769
119
177
20
58

NComparison
1760
1175
74
397
39
75
3065
2252
106
519
48
140
1261
797
83
123
12
246

MPDS
324.90
324.00
344.46
320.77
333.50
343.66
312.35
312.50
339.01
304.15
316.69
327.70
517.83
515.24
534.71
513.12
524.50
529.24

MComparison
329.12
325.57
348.11
331.82
339.79
346.09
307.38
304.02
335.42
311.38
319.19
321.33
522.75
513.58
538.95
518.28
528.50
548.95

SDPDS
30.824
30.212
30.360
29.248
36.245
34.465
30.818
28.460
36.190
27.951
33.500
37.579
22.661
21.633
22.753
20.772
27.912
20.464

SDComparison
32.882
32.252
39.360
30.656
31.314
34.430
29.171
27.965
30.628
27.764
31.909
32.879
34.162
34.312
26.676
21.568
15.377
25.158

Effect sizes compare PDS to comparison group for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
-0.132970
-0.132940
-0.195210
-0.070680
Elem
1
-0.050120
-0.050100
-0.134150
0.033943
Elem
2
-0.110090
-0.109770
-0.379320
0.159781
Elem
3
-0.372540
-0.372340
-0.489810
-0.254870
Elem
4
-0.183070
-0.181630
-0.588310
0.225057
Elem
5
-0.070550
-0.070100
-0.442400
0.302205
Middle
Total
0.165298
0.165279
0.116892
0.213666
Middle
1
0.300779
0.300725
0.239441
0.362009
Middle
2
0.103391
0.103184
-0.121470
0.327842
Middle
3
-0.259190
-0.259080
-0.362530
-0.155620
Middle
4
-0.076400
-0.075800
-0.473970
0.322385
Middle
5
0.180726
0.180226
-0.057580
0.418034
High
Total
-0.168130
-0.168080
-0.248260
-0.087890
High
1
0.057654
0.057627
-0.041470
0.156721
High
2
-0.173500
-0.172850
-0.453650
0.107953
High
3
-0.244530
-0.243920
-0.474820
-0.013010
High
4
-0.166070
-0.161890
-0.878680
0.554901
High
5
-0.809730
-0.807720
-1.100930
-0.514510
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White.
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Description of PDS and Comparison Participants’ Baseline Scores in Science
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NPDS
1303
611
109
521
34
28
2732
1118
270
1167
49
128
1161
807
109
173
17
55

NComparison
1039
690
47
223
22
57
2505
1701
105
515
47
137
1253
825
77
105
13
233

MPDS
314.51
312.45
329.02
311.83
324.82
340.32
311.85
314.25
324.93
304.84
320.10
324.16
497.12
495.78
509.93
489.73
506.71
511.73

MComparison
315.18
313.08
320.68
315.11
326.55
331.91
310.39
308.40
325.00
310.21
320.57
321.12
505.40
499.77
512.81
494.53
506.54
527.71

SDPDS
23.548
22.686
24.582
21.834
26.621
27.174
22.342
20.577
25.554
20.374
24.044
23.503
24.964
25.441
23.741
20.340
21.523
19.122

SDComparison
26.089
24.402
38.345
27.910
16.964
21.688
20.332
18.661
24.168
21.532
20.716
23.405
23.818
20.602
23.173
20.779
21.647
21.822

Effect sizes compare PDS to comparison group for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
-0.027117
-0.027109
-0.1086334
0.0544160
Elem
1
-0.026682
-0.026666
-0.1355514
0.0822189
Elem
2
0.283902
0.282517
-0.0609403
0.6259744
Elem
3
-0.137729
-0.137589
-0.2945902
0.0194117
Elem
4
-0.074105
-0.073071
-0.6095316
0.4633888
Elem
5
0.356161
0.352933
-0.1024910
0.8083577
Middle
Total
0.068211
0.068201
0.0139664
0.1224363
Middle
1
0.300874
0.300794
0.2249244
0.3766639
Middle
2
-0.002781
-0.002775
-0.2281964
0.2226466
Middle
3
-0.258980
-0.258865
-0.3629215
-0.1548080
Middle
4
-0.020910
-0.020743
-0.4209239
0.3794380
Middle
5
0.129624
0.129254
-0.1119394
0.3704482
High
Total
-0.339680
-0.339575
-0.4199894
-0.2591597
High
1
-0.172565
-0.172486
-0.2697063
-0.0752651
High
2
-0.122511
-0.122011
-0.4140534
0.1700311
High
3
-0.234072
-0.233435
-0.4766819
0.0098115
High
4
0.007879
0.007666
-0.7144751
0.7298073
High
5
-0.748885
-0.746919
-1.0470122
-0.4468267
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White.
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Description of PDS and Comparison Participants’ Year 1 Scores in Mathematics
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NPDS
2180
871
174
1013
65
57
2196
1113
158
825
27
73
1145
743
116
215
20
51

NComparison
1814
1235
73
407
38
61
1950
1442
62
317
44
85
1445
990
82
133
28
212

MPDS
325.13
323.14
341.59
322.51
333.58
342.07
315.95
317.33
343.23
307.67
321.74
327.11
522.19
518.02
542.40
520.34
525.60
543.41

MComparison
330.82
327.86
349.04
333.96
339.53
342.49
312.63
309.80
338.81
315.50
329.27
322.28
528.56
520.80
549.15
522.21
538.93
559.41

SDPDS
29.031
28.081
27.500
27.500
27.960
39.252
27.871
25.877
28.241
26.303
30.698
27.496
26.713
24.688
27.553
25.980
24.641
27.046

SDComparison
30.771
31.188
31.509
27.360
26.568
32.806
27.174
26.573
27.031
25.654
25.053
27.897
29.190
25.184
28.477
25.267
22.996
25.239

Effect sizes compare PDS to comparison group for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
-0.190723
-0.190687
-0.2531168
-0.1282579
Elem
1
-0.157636
-0.157580
-0.2444351
-0.0707247
Elem
2
-0.259254
-0.258460
-0.5327269
0.0158068
Elem
3
-0.416970
-0.416750
-0.5327931
-0.3007064
Elem
4
-0.216693
-0.215080
-0.6164010
0.1862420
Elem
5
-0.011647
-0.011571
-0.3726469
0.3495046
Middle
Total
0.120528
0.120507
0.0594644
0.1815487
Middle
1
0.286616
0.286531
0.2079352
0.3651277
Middle
2
0.158379
0.157834
-0.1362628
0.4519301
Middle
3
-0.299716
-0.299519
-0.4296189
-0.1694190
Middle
4
-0.275648
-0.272641
-0.7538913
0.2086087
Middle
5
0.174289
0.173449
-0.1398966
0.4867954
High
Total
-0.226513
-0.226448
-0.3042401
-0.1486549
High
1
-0.111322
-0.111274
-0.2064816
-0.0160660
High
2
-0.241602
-0.240676
-0.5244503
0.0430986
High
3
-0.072733
-0.072576
-0.2888653
0.1437139
High
4
-0.562701
-0.553477
-1.1378895
0.0309365
High
5
-0.625121
-0.623323
-0.9336192
-0.3130264
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White.
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Description of PDS and Comparison Participants’ Year 1 Scores in Science
Level
Elem
Elem
Elem
Elem
Elem
Elem
Middle
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
High

Ethnicity
Total
1
2
3
4
5
Total
1
2
3
4
5
Total
1
2
3
4
5

NPDS
1204
502
102
543
27
30
1031
535
79
370
13
34
983
711
59
176
15
22

NComparison
1050
708
47
229
24
42
953
696
34
155
23
45
919
879
*
12
10
12

MPDS
317.22
317.01
330.76
313.06
328.33
339.93
312.31
314.63
326.80
304.06
321.38
328.41
497.56
497.93
504.97
491.11
500.00
515.91

MComparison
319.24
317.05
326.02
321.27
327.13
332.86
308.19
305.52
329.79
308.83
322.43
323.62
496.65
496.20
*
499.17
502.60
525.92

SDPDS
22.506
20.594
24.495
21.732
21.623
27.062
23.610
23.466
25.380
20.474
28.829
18.032
19.527
18.694
23.142
18.626
21.514
21.743

SDComparison
22.337
23.342
21.228
17.684
23.716
20.637
21.190
19.509
21.459
23.210
20.090
21.137
19.489
19.157
*
20.657
14.439
25.618

Effect sizes compare PDS to comparison group for each ethnic group:
Level Ethnicity
Cohen’s d
Hedges’s g
Confidence Interval for Hedges’s g
Elem
Total
-0.090068
-0.090038
-0.1728409
-0.0072356
Elem
1
-0.001798
-0.001797
-0.1161588
0.1125645
Elem
2
0.201518
0.200488
-0.1458026
0.5467783
Elem
3
-0.398227
-0.397839
-0.5535445
-0.2421340
Elem
4
0.053028
0.052212
-0.4977431
0.6021675
Elem
5
0.300688
0.297454
-0.1735874
0.7684963
Middle
Total
0.183273
0.183203
0.0949444
0.2714624
Middle
1
0.427324
0.427063
0.3131124
0.5410131
Middle
2
-0.123144
-0.122310
-0.5246412
0.2800212
Middle
3
-0.223774
-0.223453
-0.4114687
-0.0354374
Middle
4
-0.044590
-0.043600
-0.7237725
0.6365734
Middle
5
0.241118
0.238762
-0.2081647
0.6856881
High
Total
0.046646
0.046628
-0.0433192
0.1365744
High
1
0.091286
0.091243
-0.0076689
0.1901550
High
2
*
*
*
*
High
3
-0.429815
-0.428080
-1.0144527
0.1582927
High
4
-0.136405
-0.131908
-0.9329098
0.6690934
High
5
-0.432429
-0.422214
-1.1327226
0.2882945
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White. * N < 9; effect sizes not calculated.

APPENDIX B
Data Used in Scatter Plot for Ethnic Groups for Change Across Year in Proportion
Passing the CRCT or HSGT and Hedges’s g Effect Sizes: Mathematics Achievement
Effect Size
Group 1
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06*
CS 06

Group 2
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 06
CS 06
CS 06
CS 06

Level
Elem.
Elem.
Elem.
Elem.
Elem.
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
Elem.
Elem.
Elem.
Elem.
Elem.
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High

Ethnicity
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White

Difference in
Proportions
−0.007856533
0.027067112
−0.047470814
−0.131830239
0.049441786
−0.084780900
−0.104313174
−0.052178142
0.078492936
−0.087316176
−0.021873857
0.035134744
−0.070187886
−0.100000000
−0.103448276
−0.026761995
−0.026101444
−0.010341690
0.053981107
−0.005245902
−0.055008210
−0.075350140
−0.084998434
−0.147086031
−0.122141119
−0.065879624
−0.047898913
−0.035393361
−0.887362637
0.002607762

Using Hedges’s g
−0.029393810794
−0.098713261752
0.061304766371
0.002474411014
−0.042362140815
0.175348293103
0.125796207167
0.128942719575
0.153601127777
−0.017108003355
0.119847832341
0.303735957452
0.303141649517
0.040951547754
0.591999492350
−0.072191729465
−0.025931299258
−0.073637099092
0.008854299547
0.106186491278
−0.210674584387
−0.114950642874
−0.152546016340
−0.346624789424
−0.030447476868
−0.243781106120
−0.368053157142
−0.166294652869
−0.485051043214
−0.414470099010

Note. * These pairs of scores were considered to be outliers and were deleted from the data set for
the primary analysis. Correlations are reported with and without the outliers in the data set.
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Data Used in Scatter Plot for Ethnic Groups for Change Across Year in Proportion
Passing the CRCT or HSGT and Hedges’s g Effect Sizes: Science Achievement
Effect Size
Group 1
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06
PDS06*
PDS06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06
CS 06*
CS 06
CS 06
CS 06
CS 06
CS 06*
CS 06
CS 06
CS 06

Group 2
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
PDS05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05
CS 05

Level
Elem.
Elem.
Elem.
Elem.
Elem.
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High
Elem.
Elem.
Elem.
Elem.
Elem.
Middle
Middle
Middle
Middle
Middle
High
High
High
High
High

Ethnicity
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White
African American
Asian/Pacific Islander
Hispanic
Multiracial
White

Difference in
Proportions
−0.067077027
−0.050008994
−0.008137065
−0.168845316
−0.004761905
0.010994265
0.015799344
−0.011243892
0.062794349
−0.087775735
0.003424675
0.082879801
0.028244877
0.188235294
−0.054545455
−0.079439941
−0.021276596
−0.069731921
0.079545455
−0.022556391
0.050353240
−0.349019608
0.009896649
0.002775208
−0.049148418
0.099290516
0.586580087
−0.090476190
−0.007692308
0.001788269

Using Hedges’s g
0.209344910460
0.070649911350
0.056428747214
0.141181441652
−0.014189133492
0.017622267881
0.073131724782
−0.038220199321
0.050407796617
0.188137189809
0.095363956493
−0.209810200383
0.070636316388
−0.303959337591
0.208039700235
−0.166220874217
−0.170895891155
−0.263973841761
−0.027447368835
−0.044359103696
0.152244653290
−0.202333205571
0.062856144110
−0.089659239597
−0.108850845157
0.179591334272
1.018261574088
−0.221967206448
0.200956643277
0.081082813372

Note. * These pairs of scores were considered to be outliers and were deleted from the data set for
the primary analysis. Correlations are reported with and without the outliers in the data set.

APPENDIX C
Proportions of Students’ Passing by Ethnic Group for Baseline and Year 1: Mathematics
Proportion Passing
Group 1
Group 2
Level
Ethnicity
Cohen's h
Group1
Group2
PDS06
PDS05
Elem.
1
0.79467
0.80253
-0.02
PDS06
PDS05
Elem.
2
0.94086
0.91379
0.10
PDS06
PDS05
Elem.
3
0.76892
0.81639
-0.12
PDS06
PDS05
Elem.
4
0.77586
0.90769
-0.37
PDS06
PDS05
Elem.
5
0.90909
0.85965
0.16
PDS06
PDS05
Middle
1
0.68157
0.76636
-0.19
PDS06
PDS05
Middle
2
0.87037
0.97468
-0.42
PDS06
PDS05
Middle
3
0.54242
0.59459
-0.11
PDS06
PDS05
Middle
4
0.69388
0.61538
0.17
PDS06
PDS05
Middle
5
0.76563
0.85294
-0.22
PDS06
PDS05
High
1
0.77893
0.80081
-0.05
PDS06
PDS05
High
2
0.97479
0.93966
0.18
PDS06
PDS05
High
3
0.73446
0.80465
-0.17
PDS06
PDS05
High
4
0.80000
0.90000
-0.28
PDS06
PDS05
High
5
0.89655
1.00000
-0.65
CS 06
CS 05
Elem.
1
0.79915
0.82591
-0.07
CS 06
CS 05
Elem.
2
0.90541
0.93151
-0.10
CS 06
CS 05
Elem.
3
0.87909
0.88943
-0.03
CS 06
CS 05
Elem.
4
0.94872
0.89474
0.20
CS 06
CS 05
Elem.
5
0.88000
0.88525
-0.02
CS 06
CS 05
Middle
1
0.57143
0.62644
-0.11
CS 06
CS 05
Middle
2
0.89524
0.97059
-0.31
CS 06
CS 05
Middle
3
0.65049
0.73548
-0.18
CS 06
CS 05
Middle
4
0.76596
0.91304
-0.41
CS 06
CS 05
Middle
5
0.74453
0.86667
-0.31
CS 06
CS 05
High
1
0.75533
0.82121
-0.16
CS 06
CS 05
High
2
0.92771
0.97561
-0.23
CS 06
CS 05
High
3
0.82927
0.86466
-0.10
CS 06
CS 05
High
4
0.07692
0.96429
-2.20
CS 06
CS 05
High
5
0.98374
0.98113
0.02
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White. Group 1 = Year 1. Group 2 = baseline. Rows in this table correspond respectively to rows in the
tables in Appendix B.
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Proportions of Students’ Passing by Ethnic Group for Baseline and Year 1: Science
Proportion Passing
Group 1
Group 2
Level
Ethnicity
Cohen's h
Group1
Group2
PDS06
PDS05
Elem.
1
0.72177
0.78884
-0.16
PDS06
PDS05
Elem.
2
0.87156
0.92157
-0.17
PDS06
PDS05
Elem.
3
0.70825
0.71639
-0.02
PDS06
PDS05
Elem.
4
0.79412
0.96296
-0.55
PDS06
PDS05
Elem.
5
0.92857
0.93333
-0.02
PDS06
PDS05
Middle
1
0.75492
0.74393
0.03
PDS06
PDS05
Middle
2
0.82593
0.81013
0.04
PDS06
PDS05
Middle
3
0.56984
0.58108
-0.02
PDS06
PDS05
Middle
4
0.75510
0.69231
0.14
PDS06
PDS05
Middle
5
0.88281
0.97059
-0.35
PDS06
PDS05
High
1
0.42255
0.41913
0.01
PDS06
PDS05
High
2
0.64220
0.55932
0.17
PDS06
PDS05
High
3
0.32370
0.29545
0.06
PDS06
PDS05
High
4
0.58824
0.40000
0.38
PDS06
PDS05
High
5
0.76364
0.81818
-0.13
CS 06
CS 05
Elem.
1
0.70870
0.78814
-0.18
CS 06
CS 05
Elem.
2
0.89362
0.91489
-0.07
CS 06
CS 05
Elem.
3
0.83857
0.90830
-0.21
CS 06
CS 05
Elem.
4
0.95455
0.87500
0.29
CS 06
CS 05
Elem.
5
0.92982
0.95238
-0.10
CS 06
CS 05
Middle
1
0.66961
0.61925
0.11
CS 06
CS 05
Middle
2
0.53333
0.88235
-0.80
CS 06
CS 05
Middle
3
0.66796
0.65806
0.02
CS 06
CS 05
Middle
4
0.87234
0.86957
0.01
CS 06
CS 05
Middle
5
0.81752
0.86667
-0.14
CS 06
CS 05
High
1
0.52364
0.42435
0.20
CS 06
CS 05
High
2
0.75325
0.16667
1.26
CS 06
CS 05
High
3
0.40952
0.50000
-0.18
CS 06
CS 05
High
4
0.69231
0.70000
-0.02
CS 06
CS 05
High
5
0.91845
0.91667
0.01
Note. Ethnicity codes: 1 = African American; 2 = Asian/Pacific Islander; 3 = Hispanic; 4 = Multiracial; 5 =
White. Group 1 = Year 1. Group 2 = baseline. Rows in this table correspond respectively to rows in the
tables in Appendix B.

APPENDIX D
Means Table for CRCT
Mathematics Scale Scores CRCT

Elementary

M
SD
N

Professional Development Schools
YR 2005 YR 2006
Difference
324.90
325.13
0.23
30.824
29.031
2279
2180

Comparison Schools
YR 2005
YR 2006 Difference
329.12
330.82
1.70
32.882
30.771
1760
1814

Middle

M
SD
N

312.70
31.647
2732

316.37
29.128
1031

3.67

309.36
29.198
2505

312.53
29.312
953

3.17

High

M
SD
N

517.83
22.661
1143

522.19
26.713
1145

4.36

522.75
34.162
1261

528.56
29.19
1445

5.81

Science Scale Scores CRCT

Elementary

M
SD
N

Professional Development Schools
YR 2005
YR 2006
Difference
314.51
317.22
2.71
23.548
22.506
1303
1204

Middle

M
SD
N

311.85
22.342
2732

312.31
23.61
1031

0.46

310.39
20.332
2505

308.19
21.19
953

-2.20

High

M
SD
N

497.12
24.964
1161

497.56
19.527
983

0.44

505.4
23.818
1253

496.65
19.489
919

-8.75
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Comparison Schools
YR 2005
YR 2006 Difference
315.18
319.24
4.06
26.089
22.337
1039
1050

